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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority to
United States Provisional Application No. 62/678,458,
filed May 31, 2018 which is incorporated by reference in
its entirety.

TECHNICAL FIELD

[0002] The present teachings generally include a
strobel for an article of footwear and a method of manu-
facturing the strobel or the article of footwear.

BACKGROUND

[0003] Articles of footwear generally include two pri-
mary elements: an upper and a sole structure. The sole
structure is configured to be located under a wearer’'s
foot to space the foot away from the ground. One method
of manufacturing an article of footwear involves the use
of a lasting process. The upper is tightened around the
last, thereby imparting the general shape of the foot to
the void within the upper.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004]

FIG. 1 is a schematic illustration in bottom view of a
polymeric bladder for a strobel.

FIG. 2 is a schematic illustration in top view of the
polymeric bladder of FIG. 1.

FIG. 3 is a schematic illustration in cross-sectional
view of the polymeric bladder of FIG. 1 taken at lines
3-3 in FIG. 2, showing a tensile component within
the polymeric bladder.

FIG. 4 is a schematic illustration in close-up cross-
sectional view of a portion of the polymeric bladder
of FIG. 3.

FIG. 5 is a schematic illustration in close-up view of
a portion of a polymeric bladder with a flange having
grooves on both sides.

FIG. 6 is a schematic illustration in top view of an
alternative embodiment of a strobel for an article of
footwear.

FIG. 7 is a schematic illustration in cross-sectional
view of the strobel of FIG. 6 taken atlines 7-7 in FIG.
6.

FIG. 8 is a schematic illustration in bottom view of a
strobel including the polymeric bladder of FIG. 1 and
a lasting component stitched to a peripheral flange
of the polymeric bladder.

FIG. 9 is schematic illustration in bottom view of the
polymeric bladder of FIG. 8.

FIG. 10 is a schematic illustration in bottom view of
the lasting component of FIG. 8.
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FIG. 11 is a schematic illustration in fragmentary
view of a portion of the polymeric bladder of FIG. 9
with an alternative locating feature.

FIG. 12 is a schematic illustration in bottom view of
a strobel including a polymeric bladder and a lasting
component stitched to the polymeric bladder.

FIG. 13 is a schematic illustration in bottom view of
the polymeric bladder of FIG. 12.

FIG. 14 is a schematic illustration in bottom view of
the lasting component of FIG. 12.

FIG. 15 is a schematic illustration in bottom view of
a strobel including a polymeric bladder and a lasting
component stitched to the polymeric bladder.

FIG. 16 is a schematic illustration in bottom view of
the polymeric bladder of FIG. 15.

FIG. 17 is a schematic illustration in bottom view of
the lasting component of FIG. 15.

FIG. 18 is a schematic illustration in bottom view of
a strobel including a polymeric bladder and a lasting
component stitched to the polymeric bladder.

FIG. 19 is a schematic illustration in bottom view of
the polymeric bladder of FIG. 18.

FIG. 20 is a schematic illustration in bottom view of
the lasting component of FIG. 18.

FIG. 21 is a schematic illustration in bottom view of
a strobel including a polymeric bladder and a lasting
component stitched to the polymeric bladder.

FIG. 22 is a schematic illustration in bottom view of
a strobel including a polymeric bladder and a lasting
component stitched to the polymeric bladder.

FIG. 23 is a schematic illustration in bottom view of
a strobel including a polymeric bladder and a lasting
component stitched to the polymeric bladder.

FIG. 24 is a schematic illustration in bottom view of
a strobel including a polymeric bladder and a lasting
component stitched to the polymeric bladder.

FIG. 25 is a schematic illustration in bottom view of
a strobel including a polymeric bladder and a lasting
component stitched to the polymeric bladder.

FIG. 26 is a schematic illustration in bottom view of
a strobel including a polymeric bladder and a lasting
component stitched to the polymeric bladder.

FIG. 27 is a cross-sectional view of the strobel of
FIG. 8 taken atlines 27-27 in FIG. 8, inverted relative
to FIG. 8 and secured to a footwear upper.

FIG. 28 is a cross-sectional view of an article of foot-
wear including the strobel and upper of FIG. 27 and
a midsole under dynamic compressive loading.
FIG. 29 is a cross-sectional view of a strobel includ-
ing the polymeric bladder of FIG. 1 stitched to an
alternative lasting component and a footwear upper.
FIG. 30 is a cross-sectional view of an article of foot-
wear including the strobel and upper of FIG. 29 and
a midsole under dynamic compressive loading.
FIG. 31 is a cross-sectional view of the strobel of
FIG. 18 taken at lines 31-31 in FIG. 18, inverted rel-
ative to FIG. 18 and secured to a footwear upper.
FIG. 32 is a cross-sectional view of an article of foot-
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wear including the strobel and upper of FIG. 31 and
a midsole under dynamic compressive loading.
FIG. 33 is a schematic cross-sectional view of the
article of footwear of FIG. 30 including an added layer
overlying the strobel under dynamic compressive
loading.

FIG. 34 is a cross-sectional view of the strobel of
FIG. 21 taken at lines 34-34 in FIG. 21, inverted rel-
ative to FIG. 21 and secured to a footwear upper.
FIG. 35 is a cross-sectional view of the strobel of
FIG. 21 taken at lines 35-35 in FIG. 21, inverted rel-
ative to FIG. 21 and secured to a footwear upper.
FIG. 36 is a schematic illustration in exploded view
of the polymeric bladder of FIG. 1 and a tooling as-
sembly.

FIG. 37 is a schematic perspective illustration of a
portion of the tooling assembly of FIG. 36.

FIG. 38 is a schematic perspective illustration of an-
other portion of the tooling assembly of FIG. 36.
FIG. 39 is a schematic perspective illustration in ex-
ploded view of the strobel and upper of FIG. 23 be-
fore the strobel is stitched to the upper.

FIG. 40 is a schematic perspective illustration of the
strobel and upper of FIG. 39 with the strobel stitched
to the upper, and the strobel in an uninflated state.
FIG. 41 is a schematic illustration of the strobel and
upper of FIG. 40 during inflation of the strobel.

FIG. 42 is a schematic illustration of the strobel and
upper of FIG. 41 being moved toward a footwear last.
FIG. 43 is a schematic illustration of the strobel and
upper of FIG. 42 on the footwear last and with the
midsole of FIG. 28 being moved toward the strobel
for securement to the strobel and the upper.

FIG. 44 is a flow diagram of a method of manufac-
turing footwear.

FIG. 45 is a schematic illustration in plan view of an
alternative embodiment of a strobel for an article of
footwear.

FIG. 46 is a schematic illustration in exploded view
of a tooling assembly for the strobel of FIG. 45.

DESCRIPTION

[0005] Some footwear includes a strobel secured to a
lower perimeter of the upper. Traditionally, a strobel is a
relatively inelastic textile material. A strobel disclosed
herein includes a polymeric bladder with a sealed, fluid-
filled chamber, and may provide greater comfort, resil-
iency, and energy return than a strobel of a traditional
material and configuration. A strobel configured as a pol-
ymeric bladder may be a polymeric material that may feel
somewhat slippery and/or may be less flexible than tra-
ditional strobel material, making it more difficult to grip
during manufacturing processes. Accordingly, it may be
difficult to accurately stitch the strobel to the upper in a
sufficiently short period of time that may be desired during
mass production.

[0006] The strobel, the article of footwear, and a meth-
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od of manufacturing footwear as disclosed and as con-
figured herein solves these problems while providing the
benefits of a strobel with a fluid-filled bladder. More par-
ticularly, an article of footwear comprises a strobel that
includes a polymeric bladder defining an interior cavity
and configured to retain a fluid in the interior cavity. The
polymeric bladder may have a peripheral flange extend-
ing around at least a portion of a perimeter of the interior
cavity. The strobel may also include a tensile component
disposed in the interior cavity and secured to opposing
inner surfaces of the polymeric bladder. The peripheral
flange may define a groove extending along the periph-
eral flange. A lasting component may be configured to
extend along the peripheral flange around the at least a
portion of the perimeter of the interior cavity. The lasting
component may be secured to the peripheral flange. The
groove may serve as a guide path for an operator or for
a machine, including a robotic machine, to follow when
stitching or otherwise securing the lasting component to
the polymeric bladder.

[0007] In one or more embodiments, the lasting com-
ponent may be secured to the peripheral flange at the
groove by a series of stitches extending through the last-
ing component and through the peripheral flange in the
groove.

[0008] In one or more embodiments, the lasting com-
ponent may have an aperture, and the polymeric bladder
may extend partially through the aperture. The peripheral
flange may abut the lasting component around the aper-
ture. In a non-limiting example, the lasting component
has a forefoot region, a heel region, and a midfoot region
between the forefoot region and the heel region, and the
aperture and the polymeric bladder extend only in one
of the forefoot region and the heel region or only in two
contiguous ones of the forefoot region, the midfoot re-
gion, and the heel region. In another non-limiting exam-
ple, the lasting component has a forefoot region, a heel
region, and a midfoot region between the forefoot region
and the heel region, and the aperture and the polymeric
bladder extend in each of the forefoot region, the midfoot
region, and the heel region.

[0009] In one or more embodiments, the lasting com-
ponent may extend across the polymeric bladder be-
tween a medial side of the polymeric bladder and a lateral
side of the polymeric bladder. For example, the lasting
component may overlay the polymeric bladder from the
lateral side to the medial side

[0010] In one or more embodiments, the peripheral
flange may have a first weld and a second weld spaced
apart from the first weld. The first weld and the second
weld may extend lengthwise along the peripheral flange.
The groove may extend lengthwise along the peripheral
flange between the first weld and the second weld. The
first weld may be inward of the groove. The second weld
may be outward of the groove.

[0011] In some embodiments, the groove is on a foot-
facing side of the polymeric bladder, in other embodi-
ments the groove is on a ground-facing side of the poly-
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meric bladder, and in still other embodiments, both the
foot-facing side and the ground-facing side have such a
groove. This helps enable use of the polymeric bladder
for an article of footwear configured for a right foot, and
also, alternatively, for an article of footwear configured
for a left foot. Stated differently, the polymeric bladder
may be secured to a lasting component for a right foot
article of footwear or may be flipped over for securement
to a lasting component for a left foot article of footwear.
In either case, one of the two grooves will be in the same
position relative to the lasting componentin both instanc-
es to serve as a guide for stitching.

[0012] By way of non-limiting example, the peripheral
flange may include a first ridge protruding at an outer
surface of the peripheral flange between the first weld
and the groove, and a second ridge protruding at the
outer surface of the peripheral flange between the sec-
ond weld and the groove. The ridges may be due to ma-
terial of the polymeric bladder displaced by the first and
second welds. The ridges help to define the sides of the
groove.

[0013] Additionally, the strobel may be configured with
a locating feature, such as at least one of a notch in or a
protrusion at an outer edge of the peripheral flange or an
outer edge of the lasting component, an aperture in the
polymeric bladder, a weld pattern of the polymeric blad-
der, or a marking on the polymeric bladder such as a
printed marking. The locating feature may be used for
accurate alignment with an upper and/or a footwear last,
as described herein.

[0014] In one or more embodiments, the polymeric
bladder of the strobel may include a first polymeric sheet
and a second polymeric sheet. The first polymeric sheet
may be bonded to the second polymeric sheet at the
peripheral flange. The tensile component may include a
first tensile layer, a second tensile layer, and a plurality
of tethers spanning the interior cavity from the first tensile
layer to the second tensile layer and connecting the first
tensile layer to the second tensile layer. The first poly-
meric sheet may be joined to the first tensile layer at a
plurality of inwardly-protruding bonds that protrude in-
ward from the first polymeric sheet only partially across
the plurality of tethers toward the second polymeric
sheet, and the polymeric bladder is narrowed at the in-
wardly-protruding bonds. For example, the bonds may
be formed by a welding process, such as radio frequency
or ultrasonic welding using tooling that results in welds
by thermal bonding of the polymeric bladder. Other em-
bodiments may notinclude any of the inwardly-protruding
bonds.

[0015] In one or more embodiments, each of the in-
wardly-protruding bonds extends generally straight along
an outer surface of the first polymeric sheet, and the in-
wardly-protruding bonds are arranged parallel or orthog-
onal relative to one another at the outer surface of the
first polymeric sheet. This arrangement of the inwardly-
protruding bonds may encourage flexibility of the strobel
at the inwardly-protruding bonds.
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[0016] In one or more embodiments, the lasting com-
ponent may be one of a woven or non-woven textile, an
elastomer or foam backed with a textile layer.

[0017] Within the scope of the present disclosure, the
article of footwear may further comprise an upper. The
lasting component may also be secured the upper.
[0018] In one or more embodiments, the polymeric
bladder and the lasting component are each disposed in
at least one different one of a forefoot region, a midfoot
region, and a heel region of the article of footwear, the
lasting component is secured to the polymeric bladder
by a first series of stitches extending transversely across
the polymeric bladder and the lasting component, and
the lasting component and the polymeric bladder are se-
cured to the upper by a second series of stitches extend-
ing through the lasting component and through the pol-
ymeric bladder in the groove of the polymeric bladder.
[0019] In one or more embodiments, the lasting com-
ponent is secured to the peripheral flange at the groove
by a series of stitches extending through the lasting com-
ponent and through the peripheral flange in the groove.
[0020] In one or more embodiments, the series of
stitches is a first series of stitches, and the lasting com-
ponentis secured to the upper ata second series of stitch-
es that extends through the lasting component and the
upper. The second series of stitches may extend only
through the upper and the lasting component. Alterna-
tively, the second series of stitches may further extend
through the peripheral flange in the groove.

[0021] In one or more embodiments, a midsole is se-
cured to atleast one of the upper, the lasting component,
or the polymeric bladder. For example, after a last is
placed in the upper that is stitched to the strobel, a mid-
sole can be secured to at least one of the upper or the
polymeric bladder, such as to a lower perimeter of the
upper and a distal surface of the polymeric bladder. In
some embodiments, the article of footwear may include
a protective cover layer overlying a proximal surface of
the polymeric bladder and secured to the polymeric blad-
der at the peripheral flange. The protective cover layer
may protect the polymeric bladder from shear forces
and/or from sharp objects.

[0022] A method of manufacturing footwear comprises
forming a strobel by securing a lasting component to a
peripheral flange of a polymeric bladder. The polymeric
bladder defines an interior cavity and is configured to
retain a fluid in the interior cavity. The peripheral flange
extends around at least a portion of a perimeter of the
interior cavity. A tensile component may be disposed in
the interior cavity and may be secured to opposing inner
surfaces of the polymeric bladder. The polymeric bladder
may have a groove that extends along the peripheral
flange. The lasting component may be configured to ex-
tend along the peripheral flange around the at least a
portion of the perimeter of the interior cavity.

[0023] Inoneor more embodiments, securing the last-
ing component to the peripheral flange at the groove is
by stitching the lasting component to the peripheral
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flange by a series of stitches extending through the last-
ing component and through the peripheral flange in the
groove.

[0024] In one or more embodiments, the method in-
cludes, prior to securing the lasting component to the
peripheral flange, placing the polymeric bladder at an
aperture in the lasting component so that the polymeric
bladder extends partially through the aperture and the
peripheral flange abuts the lasting component around
the aperture. The method may also include, prior to plac-
ing the polymeric bladder at the aperture in the lasting
component, cutting the aperture in the lasting compo-
nent.

[0025] In one or more embodiments, the method may
include forming the polymeric bladder with the tensile
component in the interior cavity by: placing the tensile
component on a first polymeric sheet, placing a second
polymeric sheet on the tensile component, and welding
the first and second polymeric sheets to one another to
define the peripheral flange and the groove. In a non-
limiting example, welding the first and second polymeric
sheets to one another may include welding a first weld
and a second weld spaced apart from one another and
extending lengthwise along the peripheral flange, with
the groove extending lengthwise along the peripheral
flange between the first weld and the second weld.
[0026] In one or more embodiments, the method may
include aligning a locating feature of the polymeric blad-
der with a locating feature of the lasting component prior
to securing the lasting component to the peripheral flange
of the polymeric bladder. The locating feature of the pol-
ymeric bladder may be at least one of a notch in or a
protrusion at an outer edge of the peripheral flange, an
aperture in the polymeric bladder, a weld pattern of the
polymeric bladder such as a pattern of inwardly-protrud-
ing bonds, or a marking on the polymeric bladder, such
as a printed alignment pattern.

[0027] In one or more embodiments, securing the last-
ing component to the peripheral flange of the polymeric
bladder occurs with the polymeric bladderin an uninflated
state.

[0028] In one or more embodiments, the method may
comprise securing the lasting component to an upper.
The lasting component and the polymeric bladder togeth-
er form the strobel that extends from a lateral side to a
medial side of the upper.

[0029] In one or more embodiments, securing the last-
ing component to the upper is by stitching a perimeter of
the lasting component to the upper with a series of stitch-
es extending through the lasting component and the up-
per. In a non-limiting example, the series of stitches fur-
ther extends through the peripheral flange in the groove.
[0030] In one or more embodiments, the method fur-
ther comprises securing the lasting component to the pe-
ripheral flange by a separate series of stitches prior to
securing the lasting component to the upper.

[0031] In one or more embodiments, the polymeric
bladder is in an uninflated state when the lasting compo-
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nentis stitched to the upper, and the method further com-
prises inflating the polymeric bladder after the lasting
component is stitched to the upper, and sealing the inte-
rior cavity after inflating the interior cavity. In other em-
bodiments, the strobel may be inflated prior to stitching
the strobel to the upper and/or prior to placing the upper
with the strobel stitched thereto on the last.

[0032] In one or more embodiments, the method may
further include, after sealing the interior cavity, inserting
a last into the upper.

[0033] In one or more embodiments, the method may
also include aligning a locating feature on at least one of
the lasting component or the polymeric bladder with a
locating feature on the last.

[0034] In one or more embodiments, the method may
include securing a midsole to at least one of the upper,
the lasting component, or the polymeric bladder while
the upper, the lasting component, and polymeric bladder
are on the last. In a non-limiting example, securing the
midsole to at least one of the upper, the lasting compo-
nent, or the polymeric bladder is by one or more of stitch-
ing, thermal bonding, or adhesive bonding.

[0035] The above features and advantages and other
features and advantages of the present teachings are
readily apparent from the following detailed description
of the modes for carrying out the present teachings when
taken in connection with the accompanying drawings.
[0036] Referring to the drawings, wherein like refer-
ence numbers refer to like components throughout the
views, FIGS. 1-4 show a polymeric bladder 16 included
in a strobel 10 shown in FIG. 8 for an article of footwear
12 thatincludes an upper 14, shown, for example, in FIG.
40. The strobel 10 comprises a polymeric bladder 16 and
a lasting component 17 shown in FIGS. 8 and 10. The
polymeric bladder 16 defines an interior cavity 18 (shown
in FIG. 3) and is configured to retain a fluid in the interior
cavity. The polymeric bladder 16 has a peripheral flange
20 extending around at least a portion of a perimeter 21
of the interior cavity 18. In the embodiment shown, the
peripheral flange 20 extends around the entire perimeter
21 (e.g., outwardly surrounding the interior cavity 18)
generally in an X-Y plane of the polymeric bladder 16,
where the Z plane is the height of the polymeric bladder
16 from a proximal surface 24 of the polymeric bladder
16 to a distal surface 26 of the polymeric bladder 16,
showninFIG. 3. The peripheral flange 20 extends around
the forefootregion 25, the midfoot region 27, and the heel
region 29 of the polymeric bladder 16, shown in FIG. 2.
[0037] The peripheral flange 20 defines a groove 22
extending along the peripheral flange 20. As further dis-
cussed herein, the groove 22 serves as a guide path for
an operator or for amachine, including a robotic machine,
to follow when stitching or otherwise securing the poly-
meric bladder 16 to the lasting component 17. In some
of the embodiments shown and described herein, the
strobel 10 is secured to the upper 14 by stitching that
extends through the peripheral flange 20 (see, e.g.,
FIGS. 27-34). When the strobel 10 is secured to the upper
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14, the strobel 10 and the upper 14 together define a
foot-receiving cavity 31 as shown in FIG. 27. Dynamic
compressive loading of the sole structure 80 by a foot in
the foot-receiving cavity 31 as represented by forces FC
may cause tension in the strobel 10 around the peripheral
flange 20 in an outward direction as represented by out-
ward forces FO in FIG. 33, creating a trampoline like ef-
fect as the tension is subsequently relieved and the teth-
ers 60 described herein return to their tensioned state.
[0038] The polymeric bladder 16 includes a first poly-
meric sheet 28 and a second polymeric sheet 30. The
first polymeric sheet 28 is secured to the second poly-
meric sheet 30 at the peripheral flange 20 to enclose the
interior cavity 18. Stated differently, when the sheets 28,
30 are secured together at the peripheral flange 20 and
the polymeric bladder 16 is sealed, the first polymeric
sheet 28 and the second polymeric sheet 30 retain a fluid
in the interior cavity 18. As used herein, a "fluid" filling
the interior cavity 18 may be a gas, such as air, nitrogen,
another gas, or a combination thereof.

[0039] The first and second polymeric sheets 28, 30
can be a variety of polymeric materials that can resiliently
retain a fluid such as nitrogen, air, or another gas. Ex-
amples of polymeric materials for the first and second
polymeric sheets 28, 30 include thermoplastic urethane,
polyurethane, polyester, polyester polyurethane, and
polyether polyurethane. Moreover, the first and second
polymeric sheets 28, 30 can each be formed of layers of
different materials including polymeric materials. In one
embodiment, each of the first and second polymeric
sheets 28, 30 is formed from thin films having one or
more thermoplastic polyurethane layers with one or more
barrier layers of a copolymer of ethylene and vinyl alcohol
(EVOH) that is impermeable to the pressurized fluid con-
tained therein such as a flexible microlayer membrane
that includes alternating layers of a gas barrier material
and an elastomeric material, as disclosed in U.S. Patent
Nos. 6,082,025 and 6,127,026 to Bonk et al. which are
incorporated by reference in their entireties. Alternative-
ly, the layers may include ethylene-vinyl alcohol copoly-
mer, thermoplastic polyurethane, and a regrind material
of the ethylene-vinyl alcohol copolymer and thermoplas-
tic polyurethane. Additional suitable materials for the first
and second polymeric sheets 28, 30 are disclosed in U.S.
Patent Nos. 4,183,156 and 4,219,945 to Rudy which are
incorporated by reference in their entireties. Further suit-
able materials for the first and second polymeric sheets
28, 30 include thermoplastic films containing a crystalline
material, as disclosed in U.S. Patent Nos. 4,936,029 and
5,042,176 to Rudy, and polyurethane including a poly-
ester polyol, as disclosed in U.S. Patent Nos. 6,013,340,
6,203,868, and 6,321,465 to Bonk et al. which are incor-
porated by reference in their entireties.

In selecting materials for the strobel 10, engineering
properties such as tensile strength, stretch properties,
fatigue characteristics, dynamic modulus, and loss tan-
gent can be considered. For example, the thicknesses
of the first and second polymeric sheets 28, 30 used to
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form the strobel 10 can be selected to provide these char-
acteristics.

[0040] With reference to FIG. 4, the peripheral flange
20 has a first weld W1 and a second weld W2 spaced
apart from the first weld W1. The first weld W1 and the
second weld W2 cause the first and second polymeric
sheets 28, 30 to bond to one another at an interface 32
at the welds W1, W2. The welds W1 and W2 may be
formed by using a tooling assembly (also referred to as
a mold assembly) similar to that of FIGS. 36-38 that in-
cludes a first and a second mold portion 34A, 34B and a
mold insert 34C, as shown and described in FIG. 36. The
mold portions 34A, 34B are closed together on the pol-
ymeric sheets 28, 30, with the tensile component 50 be-
tween the polymeric sheets 28, 30. The polymeric sheets
28, 30 and tensile component 50 are then welded by
radio frequency welding (also referred to as high frequen-
cy or dielectric welding) or are secured by another man-
ner of thermal or adhesive bonding, as a power source
36 supplies energy creating an alternating electric field
that heats the polymeric sheets 28, 30 where the mold
portions 34A, 34B or mold insert 34C are applied to the
polymeric sheets 28, 30. In the mold assembly of FIGS.
36-38, the welds W1, W2 are on the same side of the
bladder 16 as are the inwardly-protruding bonds 70. In
the bladder 16 shown in FIG. 3, the welds W1, W2 are
on an opposite side of the bladder 16 from the inwardly-
protruding bonds 70. This may be accomplished by se-
curing the mold insert 34C to the mold portions 34A, for
example. In an embodiment with welds W1, W2 on both
sides of the peripheral flange 20, both mold portions 34A,
34B would include ridges 94, 96.

[0041] The first weld W1 and the second weld W2 ex-
tend lengthwise along the peripheral flange 20. As best
shown in FIG. 1, the first weld W1 and the second weld
W2 extend along the entire peripheral flange 20 and in
some embodiments completely surround (i.e., encircle)
the interior cavity 18. The groove 22 extends lengthwise
along the peripheral flange 20 between the first weld W1
and the second weld W2. The first weld W1 is inward of
the groove 22. The second weld W2 is outward of the
groove 22. Stated differently, the first weld W1 is inward
of the groove 22 and the second weld W2 is outward of
the groove 22 where inward is toward the center of the
polymeric bladder 16 and outward is away from the center
of the polymeric bladder 16.

[0042] Heating and pressure of the tooling assembly
at the welds W1 and W2 may displace some of the ma-
terial of the second polymeric sheet 30 so that the pe-
ripheral flange 20 may include a first ridge 38 protruding
at an outer surface, e.g., the distal surface 26 of the pe-
ripheral flange 20 between the first weld W1 and the
groove 22, and a second ridge 40 protruding at the distal
surface 26 of the peripheral flange 20 between the sec-
ond weld W2 and the groove 22. The ridges 38, 40 help
to define the sides of the groove 22.

[0043] In some embodiments, the groove 22 is in the
distal surface 26, which is the ground-facing side of the
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polymeric bladder 16 when the strobel 10 is secured to
the upper 14. In other embodiments, the groove 22 may
be on the proximal side (proximal surface 24), which is
the foot-facing side of the polymeric bladder 16 when the
strobel 10 is secured to the upper 14. Because the pol-
ymeric sheets 28, 30 may be transparent, the groove 22
would be visible through the peripheral flange 20 at the
distal side in embodiments in which a groove 22 is pro-
vided only on the proximal side. In still other embodi-
ments, both the distal surface 26 and the proximal surface
24 have such a groove 22, as shown on the flange 20 in
FIG. 5. Providing both sides of the peripheral flange 20
with a groove 22 helps enable use of the polymeric blad-
der 16 for an article of footwear configured for a right foot,
and also, alternatively, for an article of footwear config-
ured for a left foot. Stated differently, a strobel may be
secured to an upper for a right foot article of footwear or
may be flipped over for securement to an upper for a left
foot article of footwear. In either case, one of the two
grooves 22 will be in the same position relative to the
upper in both instances (e.g., disposed outward (away
from the upper)) to serve as a guide for stitching. In em-
bodiments having a groove 22 on only one of the sides
ofthe peripheral flange 20, because the polymeric sheets
28, 30 may be transparent, the groove 22 would be visible
at the distal side even in embodiments in which a groove
22 is provided only on the proximal side and vice versa.
[0044] As best shown in FIG. 3, a tensile component
50 is disposed in the interior cavity 18. The tensile com-
ponent 50 is secured to opposing inner surfaces 52, 54
of the polymeric bladder 16. The tensile component 50
includes a first tensile layer 56, a second tensile layer
58, and a plurality of tethers 60 spanning the interior cav-
ity 18 from the first tensile layer 56 to the second tensile
layer 58. The tethers 60 connect the first tensile layer 56
to the second tensile layer 58. Only some of the tethers
60 are indicated with reference numbers in FIG. 3. The
tethers 60 may also be referred to as fabric tensile mem-
bers or threads and may be in the form of drop threads
that connect the first tensile layer 56 and the second ten-
sile layer 58. The tensile component 50 may be formed
as a unitary, one-piece textile element having a spacer-
knit textile.

[0045] The first tensile layer 56 is bonded to the inner
surface 52 of the first polymeric sheet 28, and the second
tensile layer 58 is bonded to the inner surface 54 of the
second polymeric sheet 30. More specifically, a first sur-
face bond 62 joins the inner surface 52 of the first poly-
meric sheet 28 to the outer surface 64 of the first tensile
layer 56. A second surface bond 66 joins the inner surface
54 of the second polymeric sheet 30 to the outer surface
68 of the second tensile layer 58, opposite the first tensile
layer 56. Entire interfacing portions of the surfaces 52,
64 and of the surfaces 54, 68 are bonded to one another.
[0046] The tethers 60 restrain separation of the first
and second polymeric sheets 28, 30 to the maximum
separated positions shown in FIG. 3, which depicts the
polymeric bladder 16 with the interior cavity 18 inflated
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and sealed under a given inflation pressure of gas in the
interior cavity 18, so that the polymeric bladder 16 is in
an inflated state. It should be appreciated, however, that,
in some embodiments of a method of manufacturing 200
the strobel 10 described herein, the strobel 10 is not in-
flated and sealed until after it is secured to the upper 14.
In other embodiments of the method 200, the strobel 10
may be inflated and sealed before it is secured to the
upper 14. The outward force on the first and second pol-
ymeric sheets 28, 30 due to the pressurized gas in the
interior cavity 18 places the tethers 60 in tension, and
the tethers 60 prevent the tensile layers 56, 58 and pol-
ymeric sheets 28, 30 from further outward movement
away from one another. However, the tethers 60 do not
present resistance to compression when under a com-
pressive load. When pressure is exerted on the polymeric
bladder 16 such as due to compressive forces FC of a
dynamic load of a wearer when the footwear 12 impacts
the ground during running or other movements, as shown
in FIG. 27, the polymeric bladder 16 is compressed, and
the polymeric sheets 28, 30 move closer together as the
tethers 60 collapse (e.g., go slack) in proportion to the
load on the first and second polymeric sheets 28, 30 ad-
jacent the particular tethers 60.

[0047] AsshowninFIG. 36, priorto bonding the tensile
component 50 to the first and second polymeric sheets
28, 30, the tethers 60 of the tensile component 50 may
all be initial lengths, and in some embodiments all sub-
stantially the samelength, and the firstand second tensile
layers 56, 58 connected by the tethers 60 may have gen-
erally flat outer surfaces 64, 68, respectively, directly
above the tethers 60. In FIG. 36, the tethers 60 are rep-
resented in a slackened state as the tensile component
50 is not within a sealed interior cavity and is not sub-
jected to tension as it is when the polymeric bladder 16
of the strobel 10 is in an inflated state and not under a
dynamic compressive load.

[0048] Under the method 200 provided herein, al-
though the tethers 60 are originally of the same length
and the outer surfaces 64, 68 of the first and second
tensile layers 56, 58 and the surfaces 24, 26 of the first
and second polymeric sheets 28, 30, respectively, are
originally generally flat directly above the tethers (e.g.,
not contoured) prior to forming the strobel 10, in some
embodiments, the method 200 of manufacturing produc-
es an inwardly-protruding bond 70 that joins the first pol-
ymeric sheet 28 to the first tensile layer 56 and protrudes
inward from the first polymeric sheet 28 toward the sec-
ond polymeric sheet 30 directly into a region of the interior
cavity 18 occupied by some of the tethers 60. In fact,
there are multiple inwardly-protruding bonds 70 as shown
in FIG. 2. Each inwardly-protruding bond 70 protrudes
farther toward the second polymeric sheet 30 than the
first surface bond 62. The plurality of inwardly-protruding
bonds 70 protrude inward from the first polymeric sheet
28 only partially across the plurality of tethers 60 toward
the second polymeric sheet 30, and the polymeric blad-
der 16 is narrowed at the inwardly-protruding bonds 70.
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For example, the bonds may be formed by a welding
process, such as radio frequency or ultrasonic welding
using tooling that results in thermal bonds in the poly-
meric bladder 16. Each inwardly-protruding bond 70 re-
sults from a respective protrusion 72 of a mold compo-
nent such as mold insert 34C of FIGS. 36 and 38. The
protrusions 72 contact the first polymeric sheet 28 during
the method 200 of manufacturing disclosed herein. FIG.
38 shows a representative mold insert 34C having the
protrusions 72 in a first pattern that result in the bond
pattern of inwardly-protruding bonds 70 at the proximal
surface 24 of the polymeric bladder shown in FIG. 2, al-
though the mold insert 34C is shown secured to the mold
portion 34B for an embodiment in which the welds W1,
W2 are on the same side of the bladder 16 as the inward-
ly-protruding bonds. The mold insert 34C may also be
referred to as a shim.

[0049] The inwardly-protruding bonds 70 result in de-
pressed grooves 74 at the proximal surface 24 of the first
polymeric sheet 28. In the embodiment shown, the in-
wardly-protruding bonds 70 are only at the first polymeric
sheet 28. In other embodiments, mold inserts such as
mold insert 34C may be placed adjacent both the first
polymeric sheet 28 and the second polymeric sheet 30
to also provide inwardly-protruding bonds 70 at the sec-
ond polymeric sheet 30 as an alternative to or in addition
to the inwardly-protruding bonds 70 at the first polymeric
sheet 28. In still other embodiments, such as the bladder
16AA shown in FIGS. 6 and 7, no inwardly-protruding
bonds 70 are formed at either of the first and second
polymeric sheets 28, 30.

[0050] Each inwardly-protruding bond 70 partially
traverses the plurality of tethers 60 as shown in FIG. 3.
Stated differently, the inwardly-protruding bonds 70 are
directly outward of different ones of the tethers 60 and
protrude inward on those tethers 60. The tethers 60 may
be arranged in rows, with each row extending transverse-
ly between the tensile layers 56, 58, orin any other pattern
in which the tethers 60 extend between the tensile layers
56,58. Various different ones of the tethers 60 are aligned
with the inwardly-protruding bonds 70. An inwardly-pro-
truding bond 70 may traverse different rows of the tethers
60 such that different tethers 60 from different rows are
aligned with (e.g., under or over) an inwardly-protruding
bond 70, or an inwardly-protruding bond 70 may be di-
rectly aligned with a single row. Some of the inwardly-
protruding bonds 70 could be between rows of tethers.

[0051] Because the inwardly-protruding bonds 70 at
least partially traverse the plurality of tethers 60, in one
or more embodiments and with reference to FIG. 3, the
plurality of tethers 60 includes tethers 60A aligned with
one of the inwardly-protruding bonds 70 and tethers 60B
displaced each of the inwardly-protruding bonds 70. Only
some of the tethers 60A, 60B are labelled in FIG. 3. Teth-
ers 60A that are aligned with an inwardly-protruding bond
70 are deformed by heat, by compression of the overlay-
ing of material of the first tensile layer 56, and/or by the
overlaying material of the first tensile layer 56 coating the
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tethers 60A such that the tethers 60A are shorter, thicker,
or both shorter and thicker at the inwardly-protruding
bonds 70 than elsewhere. Such tethers are indicated with
reference numeral 60A in FIG. 3 and may be referred to
as modified tethers 60A. However, references to tethers
60 herein include tethers 60A and tethers 60B unless
otherwise specified.

[0052] When the interior cavity 18 is inflated, the mod-
ified tethers 60A result in depressed grooves 74 in the
proximal surface 24 of the first polymeric sheet 28 as
indicated in FIGS. 2 and 3. When an inflation pressure
of the gas in the interior cavity 18 is sufficient to tension
the plurality of tethers 60, the inwardly-protruding bonds
70 define grooves 74 at the proximal surface 24 of the
first polymeric sheet 28. Ateach groove 74, the polymeric
bladder 16 is divided into what may be referred to as a
first article portion 11 on one side of the groove 74 and
a second article portion 13 on the other side of the groove
74, as indicated in FIG. 3. The first article portion 11 is
articulated relative to the second article portion 13 along
the groove 74. Stated differently, the proximal surface 24
of the first polymeric sheet 28 atafirst side of the inwardly-
protruding bond 70 is non-planar with the proximal sur-
face 24 of the first polymeric sheet 28 at a second side
oftheinwardly-protrudingbond 70, the second side being
opposite of the first side.

[0053] The tension of the modified tethers 60A also
causes recesses 76 in the distal surface 26 of the second
polymeric sheet 30. The second polymeric sheet 30 is
recessed inward toward a corresponding groove 74 and
inwardly-protruding bond 70 at each recess 76 when the
interior cavity 18 is inflated.

[0054] The physical deformation of the first polymeric
sheet 28 and the first tensile layer 56 combined with the
tension of the modified tethers 60A will cause the grooves
74 to be deeper than the recesses 76, which result only
from the tension of the shortened modified tethers 60A.
Accordingly, the polymeric bladder 16 may have an ar-
ticulated shape, such as when inflated, not assembled
with or constrained by other components, and not under
loading, causing the polymeric bladder 16 to be slightly
concave at the proximal surface 24 and slightly convex
at the distal surface 26. The strobel 10 will thus be biased
to the articulated shape, as the grooves 74 and recesses
76 together encourage articulation of the polymeric blad-
der 16 to occur atthe grooves 74, as the overall thickness
of the polymeric bladder 16 is reduced at the grooves 74,
decreasing bending stiffness of the strobel 10 at the
grooves 74.

[0055] The grooves 74 act as flexion axes of the strobel
10 thereby increasing flexibility of the sole structure 80
when the strobel 10 is included in the sole structure 80
of the article of footwear 12 as in FIG. 28. The inwardly-
protruding bonds 70 and resulting grooves 74 may es-
tablish flexion axes, some of which flexion axes may be
aligned with joints of the foot, such as the metatarsal
phalangeal joints. The flexion axes created by the inward-
ly-protruding bonds 70 and grooves 74 run laterally and
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longitudinally along the proximal surface 24 and may in-
crease transverse (i.e. lateral) and longitudinal flexibility
of the strobel 10. In one or more embodiments, such as
is shown in FIG. 2, each of the inwardly-protruding bonds
70 extends generally straight along the proximal surface
24 of the first polymeric sheet 28, and the center axes of
the inwardly-protruding bonds 70 are arranged parallel
or orthogonal relative to one another at the proximal sur-
face 24 of the first polymeric sheet 28.

[0056] Inwardly-protruding bonds may be arranged in
other patterns in other embodiments. For example, pro-
viding a mold insert with a different arrangement of pro-
trusions 72 than those shown in FIG. 21 will result in a
different pattern of inwardly-protruding bonds 70. One
example of an alternative pattern of inwardly-protruding
bonds is shown in FIG. 45 as described herein.

[0057] Referring to FIG. 3, each inwardly-protruding
bond 70 is spaced apart from the second polymeric sheet
30 such that the interior cavity 18 is narrowed but not
closed at the inwardly-protruding bond 70, and the gas
in the interior cavity 18 can still fluidly communicate
across the inwardly-protruding bond 70. The first tensile
layer 56 is spaced apart from the second tensile layer 58
by a first distance D1 at the tethers 60B adjacent to the
inwardly-protruding bond 70, and the inwardly-protruding
bond 70 is spaced apart from the second tensile layer 58
by a second distance D2, which may be the minimum
distance between the inwardly-protruding bond 70 and
the second tensile layer 58 (i.e., the distance at the most
narrowed portion of the interior cavity 18 under the in-
wardly-protruding bond 70). In an embodiment, the por-
tion 200A of the method 200 of manufacturing may be
controlled so that the second distance D2 is between 50
percent and 80 percent of the first distance D1. For ex-
ample, factors that may influence the inwardly-protruding
bond 70 and the extent of its protrusion toward the second
polymeric sheet 30 can be controlled to provide this de-
sired ratio of the second distance D2 to the first distance
D1. Such factors may include the depth of the protrusion
72 that creates the inwardly-protruding bond 70, the tem-
perature of the mold insert 34C or other mold compo-
nents, the temperature of the components of the strobel
10, vacuum and/or inflation pressures in the mold cavity
during manufacturing, the weld power or weld frequency
if radio frequency welding is used, and other factors.
[0058] Accordingly, a portion of the interior cavity 18
at a first side of the inwardly-protruding bond 70 is in fluid
communication with a portion of the interior cavity 18 at
a second side of the inwardly-protruding bond 70, the
second side opposite of the first side, as indicated in FIG.
3. The modified tethers 60A shown extending under the
inwardly-protruding bond 70 between the two portions
are narrow in diameter and allow gas to flow around and
between the tethers 60A. This allows the gas to be dis-
placed from the interior cavity 18 at one side of the tethers
60Ato the interior cavity 18 at the other side of the tethers
60A when compressive forces FC are applied to the
strobel 10, such as during impact of the article of footwear

10

15

20

25

30

35

40

45

50

55

12 with the ground G in FIG. 28. For example, as a foot
rolls forward from heel to toe during a foot strike, the gas
may be displaced from rearward in the strobel 10 to a
portion more forward in the strobel 10. Supportive cush-
ioning provided by the fluid in the interior cavity 18 can
thus be provided in areas most needed during use of the
strobel 10.

[0059] FIG. 33 shows an embodiment of the footwear
12E in which a protective cover layer 85 is secured over
the proximal side of the strobel 10. The protective cover
layer 85 will thus be disposed within the foot-receiving
cavity 31. The protective cover layer 85 may be an abra-
sion resistant material to protect the bladder 16 from
shear forces and/or from sharp objects. The protective
coverlayer may be formed from, forexample, a polymeric
sheet, a fabric layer, or other protective layer that may
protect the bladder 16 from shear forces (e.g., by mini-
mizing (or keeping sufficiently low) a coefficient of friction
between the abrasion resistant material of the protective
cover layer 85 and the bladder 16) in addition to protect-
ing the bladder 16 from sharp objects.

[0060] FIGS. 6-26 show various embodiments of
strobels 10, 10AA, 10A, 10B, 10C, 10D, 10E, 10F, 10G,
10H, 10I, within the scope of the present teachings. The
strobels each include a polymeric bladder 16, 16A, 16B,
16D, 16E, 16F, 16G, 16H, or 161 configured with a flange
20 having a groove 22, and with a tensile component 50
as described with respect to FIGS. 1-3. The strobels each
also include a lasting component that is secured to the
polymeric bladder. The polymeric bladder with the tensile
component 50 in the interior cavity 18, and the lasting
component secured to the polymeric bladder together
constitute a formed strobel that is subsequently secured
to an upper as described herein.

[0061] Referring to FIGS. 8-10, a strobel 10 includes
the polymeric bladder 16 of FIGS. 1-4 with the tensile
component 50 therein and a lasting component 17 se-
cured to the peripheral flange 20. More specifically, the
lasting component 17 (and any other lasting components
disclosed herein) may be one of a woven or non-woven
textile, an elastomer, or foam backed with a textile layer.
The lasting component 17 is thinner (i.e., less tall) than
the height of the portion of the polymeric bladder 16 that
has the tensile component 50 in the interior cavity 18 and
may be generally easier to grip during stitching of the
strobel 10 to the footwear upper 14. By adding one or
more lasting components, stress on the bladder due to
stitching may be minimized.

[0062] As shownin FIG. 10, the lasting component 17
has an aperture 19. The aperture 19 is sized so that the
polymeric bladder 16 extends partially through the aper-
ture 19, and the peripheral flange 20 abuts the lasting
component 17 around the aperture 19. For example, as
shown in FIG. 27, the lasting component 17 overlays and
abuts the flange 20, and a portion of the second polymeric
sheet 30 at the inflated portion of the polymeric bladder
16 extends through the aperture 19. As best shown in
FIGS. 8 and 27, the outer edge 90 of the flange 20 ex-
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tends laterally outward of the aperture 19, and an outer
edge 91 of the lasting component 17 extends laterally
outward of the outer edge 90 of the flange 20. The outer
edge 90 falls along the phantom boundary 91A in FIG.
10. Stated differently, the polymeric bladder 16 is wider
than the aperture 19, and the lasting component 17 is
wider than the polymeric bladder 16. In an alternative
embodiment shown in FIGS. 29 and 30, a lasting com-
ponent 17A is alike in all aspects as lasting component
17 except that it is the same width as the polymeric blad-
der 16 so that its outer edge 91 is aligned with the outer
edge 90 of the polymeric bladder 16.

[0063] The lasting component 17 is configured to ex-
tend along the peripheral flange 20 around the perimeter
21 of the interior cavity 18. In the embodiment of FIGS.
8-10 and 27-30, the lasting component 17 has a forefoot
region 25, a midfoot region 27, and a heel region 29 cor-
responding with the forefoot region 25, the midfoot region
27, and the heel region 29 of the polymeric bladder 16.
The aperture 19 and the polymeric bladder 16 extend in
each of the forefoot region 25, the midfoot region 27, and
the heel region 29.

[0064] Thelastingcomponent 17 haslocating features
93G that may be apertures or markings in the lasting
component 17, or notches in or protrusions at the periph-
eral edge of the lasting component 17 that are spaced
from one another with the same relative spacing as the
notches 93A or other locating features of the polymeric
bladder 16. The locating features 93A are aligned with
the locating features 93G when the polymeric bladder 16
is placed at the aperture 19. This positions the flange 20
correctly relative to the lasting component 17 for subse-
quent stitching through the flange 20. Alternatively, in-
stead of or in addition to notches 93A, locating features
on the polymeric bladder 16 may be one or more aper-
tures 93D welded through the flange 20, as shown in
FIG. 33-38. An alignment pattern could be printed on the
polymeric bladder 16 and used for alignment with corre-
sponding alignment features of the lasting component
17, the upper 14, or the last 84 in some embodiments.
In addition to promoting flexibility of the polymeric bladder
16, 16B, etc., the weld pattern of the inwardly-protruding
bonds 70 (e.g., the pattern of the resulting grooves 74
and recesses 76) may be used for alignment with the
lasting component 17, the last 84 and/or the upper 14
similarly to a printed alignment pattern could.

[0065] The lasting component 17 is stitched or other-
wise secured to the polymeric bladder 16 with stitches
that extend through the flange 20 at the groove 22. The
groove 22 serves as a guide path for an operator or for
a machine, including a robotic machine, to follow when
stitching or otherwise securing the lasting component 17
to the polymeric bladder 16. As shown in FIGS. 8 and
27, afirstseries of stitches 81 extends through the lasting
component 17 and through the peripheral flange 20 in
the groove 22 and secure the lasting component 17 to
the polymeric bladder 16. The first series of stitches 81
and the groove 22 both extend completely around and
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10

outward of the perimeter 21 of the interior cavity 18 of
the polymeric bladder 16. Only some of the stitches 81
are indicated with a reference number.

[0066] As shown in FIG. 27, the strobel 10 having the
polymeric bladder 16 secured to the lasting component
17 is secured to the upper 14 by a second series of stitch-
es 82 that extends through the lasting component 17 and
through the upper 14, but not through the polymeric blad-
der 16.

[0067] FIGS. 12-14 show another embodiment of a
strobel 10A that includes a polymeric bladder 16A with
a tensile component 50 therein and a lasting component
17A secured to the peripheral flange 20 of the polymeric
bladder 16A by a first series of stitches 81 that extends
through the peripheral flange 20 and the lasting compo-
nent 17A. The first series of stitches 81 and the groove
22 both extend completely around and outward of the
perimeter 21 of interior cavity 18.

[0068] AsshowninFIG.14,thelastingcomponent17A
has an aperture 19A. The aperture 19A is sized so that
the polymeric bladder 16A extends partially through the
aperture 19A, and the peripheral flange 20 abuts the last-
ing component 17A around the aperture 19A, similar to
lasting component 17 and flange 20 shown in FIG. 27.
The outer edge 90 of the flange 20 extends laterally out-
ward of the aperture 19A, and an outer edge 91 of the
lasting component 17A extends laterally outward of the
outer edge 90 of the flange 20.

[0069] The lasting component 17A is configured to ex-
tend along the peripheral flange 20 around the perimeter
21 of the interior cavity 18. In the embodiment of FIGS.
12-14, the lasting component 17A has a forefoot region
25, a midfoot region 27, and a heel region 29. The aper-
ture 19A extends in the forefoot region 25 and may extend
partially in the midfoot region 27. The polymeric bladder
16A is configured to extend in the forefoot region 25, and
partially in the midfoot region 27 if the aperture extends
into the midfoot region 27 but does not extend in the heel
region 29.

[0070] The lasting component 17A has locating fea-
tures 93G that may be apertures in or markings on the
lasting component 17A, or notches in or protrusions at
the inner peripheral edge of the lasting component 17A
bounding the aperture 19A, that are spaced from one
another with the same relative spacing as the notches
93A or other locating features of the polymeric bladder
16A. The locating features 93A are aligned with the lo-
cating features 93G when the polymeric bladder 16A is
placed at the aperture 19A. Similar to lasting component
17, the lasting component 17A is stitched or otherwise
secured to the polymeric bladder 16A with a first series
of stitches 81 that extends through the flange 20 at the
groove 22. The first series of stitches 81 and the groove
22 both extend completely around and outward of the
perimeter 21 of interior cavity 18 of the polymeric bladder
16A. Similar to strobel 10, the strobel 10A having the
polymeric bladder 16A secured to the lasting component
17A may be secured to the upper 14 by a second series
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of stitches 82 that extends through the lasting component
17A and the upper 14 but not through the polymeric blad-
der 16A.

[0071] FIGS. 15-17 show another embodiment of a
strobel 10B that includes a polymeric bladder 16B with
a tensile component 50 therein and a lasting component
17B secured to the peripheral flange 20 of the polymeric
bladder 16B by a first series of stitches 81 that extends
through the peripheral flange 20 and the lasting compo-
nent 17B. The first series of stitches 81 and the groove
22 both extend completely around and outward of the
perimeter 21 of interior cavity 18.

[0072] AsshowninFIG. 17,thelasting component 17B
has an aperture 19B. The aperture 19B is sized so that
the polymeric bladder 16B extends partially through the
aperture 19B, and the peripheral flange 20 abuts the last-
ing component 17B around the aperture 19B, similarly
to lasting component 17 and flange 20 shown in FIG. 25.
The outer edge 90 of the flange 20 extends laterally out-
ward of the aperture 19B, and an outer edge 91 of the
lasting component 17B extends laterally outward of the
outer edge 90 of the flange 20.

[0073] The lasting component 17B is configured to ex-
tend along the peripheral flange 20 around the perimeter
21 of the interior cavity 18. In the embodiment of FIGS.
15-17, the lasting component 17B has a forefoot region
25, a midfoot region 27, and a heel region 29. The aper-
ture 19B extends in the heel region 29. The polymeric
bladder 16B is configured to extend in the heel region 29
but does not extend in the midfoot region 27 or forefoot
region 25.

[0074] The lasting component 17B has locating fea-
tures 93G that may be apertures in or markings on the
lasting component 17B, or notches in or protrusions at
the inner peripheral edge of the lasting component 17B
bounding the aperture 19B, that are spaced from one
another with the same relative spacing as the notches
93A or other locating features of the polymeric bladder
16B. The locating features 93A are aligned with the lo-
cating features 93G when the polymeric bladder 16B is
placed at the aperture 19B. Similar to lasting component
17, the lasting component 17B is stitched or otherwise
secured to the polymeric bladder 16B with a first series
of stitches 81 that extends through the flange 20 at the
groove 22. The first series of stitches 81 and the groove
22 both extend completely around and outward of the
perimeter 21 of interior cavity 18 of the polymeric bladder
16B. Similar to strobel 10, the strobel 10B having the
polymeric bladder 16B secured to the lasting component
17B is secured to the upper 14 by a second series of
stitches 82 that extends through the lasting component
17B and through the upper 14, but not through the poly-
meric bladder 16B.

[0075] FIGS. 18-20 and 31-32 show another embodi-
ment of a strobel 10C that includes the polymeric bladder
16 with the tensile component 50 therein and a lasting
component 17C secured to the peripheral flange 20 of
the polymeric bladder 16 by a first series of stitches 81
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that extends through the peripheral flange 20 and the
lasting component 17C. The first series of stitches 81
and the groove 22 both extend completely around and
outward of the perimeter 21 of interior cavity 18.

[0076] AsshowninFIG.31,thelastingcomponent17C
is sized so that the peripheral flange 20 abuts the lasting
component 17C, and the lasting component 17C over-
lays and extends across the polymeric bladder 16 be-
tween a medial side 31 of the polymeric bladder and a
lateral side 33 of the polymeric bladder. As best shown
in FIG. 31, the outer edge 90 of the flange 20 is aligned
with the outer edge 91 of the lasting component 17C as
the polymeric bladder 16 and the lasting component 17C
are the same width. The lasting component 17C is con-
figured to extend along the peripheral flange 20 around
the perimeter 21 of the interior cavity 18. In the embod-
iment of FIGS. 18-20, the lasting component 17C and
the polymeric bladder 16 both have a forefoot region 25,
a midfoot region 27, and a heel region 29, and the lasting
component 17C does nothave an aperture through which
the polymeric bladder 16 extends.

[0077] The lasting component 17C has locating fea-
tures 93G that are apertures or notches in or protrusions
at the outer periphery of the lasting component 17C
spaced from one another with the same relative spacing
as the notches 93A or other locating features of the pol-
ymeric bladder 16. The locating features 93A are aligned
with the locating features 93G when the lasting compo-
nent 17C is placed against the polymeric bladder 16, and
the lasting component 17C is stitched to the polymeric
bladder 16 with a first series of stitches 81 that extends
through the flange 20 and the lasting component 17C at
the groove 22. The first series of stitches 81 and the
groove 22 both extend completely around and outward
of the perimeter 21 of interior cavity 18 of the polymeric
bladder 16. Unlike strobel 10, the strobel 10C having the
polymeric bladder 16 secured to the lasting component
17C is secured to the upper 14 by a second series of
stitches 82 that extend through the lasting component
17C and through the upper 14, and also through the
flange 20 of the polymeric bladder 16 in the groove 22
as shown in FIG. 31. Both the first series of stitches 81
and the second series of stitches 82 extend through the
polymeric bladder 16 in the groove 22.

[0078] In some embodiments, the lasting component
and the polymeric bladder both extend the entire width
of the strobel, but neither extends the entire length, and
the lasting component and the polymeric bladder are ar-
ranged longitudinally along the strobel. For example, in
the embodiments of FIGS. 21-26, the polymeric bladder
and the lasting component are each disposed in at least
one different one of a forefoot region, a midfoot region,
and a heel region of the strobel, and the lasting compo-
nent is secured to the polymeric bladder by a first series
of stitches extending transversely across the polymeric
bladder and the lasting component.

[0079] Referringto FIG. 21, the polymeric bladder 16D
is disposed in the forefoot region 25 and may extend
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slightly into the midfootregion 27. The lasting component
17D extends in the heel region 29 and in the midfoot
region 27 where a forward transverse edge 23 of the
lasting component 17D abuts or slightly overlaps a rear-
ward transverse edge 90D of the polymeric bladder 16D.
The groove 22 does not extend across the polymeric
bladder 16D at the rearward transverse edge 90D. The
polymeric bladder 16D may be formed by cutting the pol-
ymeric bladder 16 and adding a transversely-extending
weld W3 to seal the interior cavity 18 where cut. The first
series of stitches 81 extends transversely across the
strobel 10D through the polymeric bladder 16D rearward
of the weld W3 to secure the lasting component 17D to
the polymeric bladder 16D. A subsequent second series
of stitches to secure the strobel 10D to the upper 14 would
extend through the polymeric bladder 16D in the groove
22 around the polymeric bladder 16D to the rearward
transverse edge 90D and would continue around the pe-
riphery of the lasting component 17D near the outer edge
91, rearward of the series of stitches 81.

[0080] The locating features of the polymeric bladder
16D (e.g., the notches 93A, protrusions, the pattern of
inwardly-protruding bonds 70 of the bladder, or a printed
alignment pattern on the bladder) and locating features
93G of the lasting component 17D are used to align the
strobel 10D to the upper 14 when the strobel 10D is se-
cured to the upper 14. The outer edge 90 of the polymeric
bladder 16D forms the outer edge of the strobel 10D in
the forefoot region 25 and in a forward part of the midfoot
region 27, and the outer edge 91 of the lasting component
17D forms the outer edge of the strobel 10D in the rear-
ward part of the midfoot region 27 and in the heel region
29.

[0081] Cross-sectional views of the strobel 10D when
secured to the upper 14 are shown in FIGS. 34 and 35.
In the forefoot region 25 (FIG. 34), the strobel 10D in-
cludes only the polymeric bladder 16D and tensile com-
ponent 50. In the heel region (FIG. 35), the strobel 10D
includes only the lasting component 17D. The article of
footwear 12D includes the sole structure 80 including the
midsole 83 (not shown in FIGS. 34 and 35) which would
be secured to the distal side of the polymeric bladder
16D and a lower extent of the upper 14 at the polymeric
bladder 16D, and to the distal side of the lasting compo-
nent 17D and a lower extent of the upper 14 at the lasting
component 17D.

[0082] FIG. 22 shows a strobel 10E configured the
same as described with respect to strobel 10D except
that the polymeric bladder 16D is replaced with a poly-
meric bladder 16E that has a flange 20 with a groove 22
that extends completely around the polymeric bladder
16E, including at the rearward transverse edge 90D. In
other words, the polymeric bladder 16E is formed to the
size shown, rather than being cut from a longer polymeric
bladder 16 and then welded at weld W3. The first series
of stitches 81 securing the lasting component 17D at the
rearward transverse edge 90D extends through the
flange 20 at the groove 22.

10

15

20

25

30

35

40

45

50

55

12

[0083] FIG. 23 shows a strobel 10F with a polymeric
bladder 16F cut from the polymeric bladder 16 at rear-
ward transverse edge 90D and also at a forward trans-
verse edge 90F. The polymeric bladder 16F is welded at
weld W3 and also at weld W4 to seal the interior cavity
18. The first series of stitches includes stitches 81A that
extend transversely across the strobel 10F through the
polymeric bladder 16F rearward of the weld W3 to secure
arear lasting component 17F2 to the polymeric bladder
16F. The first series of stitches also includes stitches 81B
that extend transversely across the strobel 10F through
the polymeric bladder 16F forward of the weld W4 to se-
cure a front lasting component 17F1 to the polymeric
bladder 16F. A subsequent second series of stitches to
secure the strobel 10F to the upper 14 would extend
through the polymeric bladder 16F in the groove 22 at
the medial side 31 and the lateral side 33 of the polymeric
bladder 16F and would continue around rear lasting com-
ponent 17F2 near the outer edge 91 rearward of the se-
ries of stitches 81A, and around the lasting component
17F1 forward of the stitches 81B. The outer edges 91 of
the lasting components 17F1 and 17F2 and the outer
edges 90 of the polymeric bladder 16F form the outer
edge of the strobel 10F. The lasting components 17F1,
17F2 each have at least one locating feature 93G that is
an aperture or a notch (or a protrusion or marking) that
can be aligned with similarly spaced locating features on
the upper 14, as can notches 93A or other locating fea-
tures in the polymeric bladder 16F, when the strobel 10F
is stitched to the upper 14.

[0084] FIG. 24 shows a strobel 10G configured the
same as described with respect to strobel 10F except
that the polymeric bladder 16F is replaced with a poly-
meric bladder 16G that has a flange 20 with a groove 22
extending completely around the polymeric bladder 16G,
including at the rearward transverse edge 90D and the
forward transverse edge 90F. In other words, the poly-
meric bladder 16G is formed to the size shown, rather
than being cut from a longer polymeric bladder 16 and
then welded at welds W3 and W4. The first series of
stitches 81A, 81B securing the lasting components 17F2,
17F1 at the rearward transverse edge 90D and the for-
ward transverse edge 90F, respectively, extends through
the flange 20 at the groove 22.

[0085] FIG. 25 shows a strobel 10H configured simi-
larly to strobel 10D except that the polymeric bladder 16H
is in the heel region 29 and a rear portion of the midfoot
region 27, and the lasting component 17H is in the fore-
footregion 25 and a forward portion of the midfoot region
27. The polymeric bladder 16H may be cut from the pol-
ymeric bladder 16 and welded at transverse weld W5 to
seal the interior cavity 18, and then the lasting component
17H is stitched to the polymeric bladder 16H at a forward
transverse edge 90G of the polymeric bladder 16H with
a first series of stitches 81 that extends transversely
across the strobel 10H from the medial side 31 to the
lateral side 33 of the polymeric bladder 16H, and are
forward of the weld W5.
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[0086] FIG. 26 shows a strobel 10l configured the
same as described with respect to strobel 10H except
that the polymeric bladder 16H is replaced with a poly-
meric bladder 16l that has a flange 20 with a groove 22
extending completely around the polymeric bladder 16,
including at the forward transverse edge 90G. In other
words, the polymeric bladder 16l is formed to the size
shown, rather than being cut from a longer polymeric
bladder 16 and then welded at weld W5. The first series
of stitches 81 securing the lasting component 17H to the
polymeric bladder 161 extends through the flange 20 at
the groove 22 near the forward transverse edge 90G.
[0087] In the articles of footwear 12A, 12C, and 12D,
the polymeric bladders 16, 16D are secured directly to
the upper 14 by stitches 82 extending through the flange
20 at the groove 22. These configurations will tend to
constrain the polymeric bladder in the X-Y plane during
dynamic compression to a greater extent than the poly-
meric bladder 16 of the article of footwear 12, which is
notdirectly securedto the upper 14 butis instead secured
to the lasting component 17 by the first series of stitches
81, and stitches 82 extend only through the lasting com-
ponent 17 and the upper 14.

[0088] In each of the embodiments, the strobel 10 or
any of the strobels 10AA-10l may be secured to the upper
14 as described, prior to placing a last 84 in the opening
86 formed by the upper 14 as illustrated in FIGS. 42-43.
Stated differently, the upper 14 is not placed over the last
84 until after it has been secured to the strobel 10. It is
desirable for manufacturing efficiency that securing the
strobel 10 to the upper 14 is done accurately and rela-
tively quickly. During this process, the strobel 10 or any
of 10AA-10I is moved relative to the stitching needle, or
vice versa so that the needle moves along and the stitch-
es 82 proceed along the lasting component and/or the
groove 22 (depending on the embodiment, as described
herein).

[0089] To further improve the efficiencies of stitching
the upper 14 to the strobel 10 or any of 10AA-10I, the
polymeric bladder may be in an uninflated state when
the stitching occurs. For example, in FIG. 39, the poly-
meric bladder 16 is uninflated when it is aligned with the
upper 14 and then stitched to the upper 14 in FIG. 40.
When in the uninflated state, the polymeric bladder 16 is
more flexible, making it easier to manipulate the strobel
10 or any of 10AA-10I relative to the sewing machine that
provides the stitches 82. After the upper 14 is secured
to the strobel 10 by the series of stitches 82, the polymeric
bladder 16 is inflated to a predetermined pressure, or is
left at ambient pressure without inflating, and the interior
cavity 18 is then sealed by plugging a port or fill tube of
the polymeric bladder 16. Inflating and sealing may occur
prior to placing the upper 14 with the strobel 10 stitched
thereto on the last 84 because, in its inflated state, the
strobel 10 and upper 14 are more representative of their
final relative configuration before the sole structure 80 is
attached, and can therefore enable a more accurate
placement on the last 84 when a midsole 83 of the sole
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structure 80 is secured to the distal surface 26 of the
strobel 10 and/or the lower periphery of the upper 14. In
other embodiments, the polymeric bladder such as blad-
der 16 may be inflated and sealed prior to securing the
bladder 16 to the upper 14.

[0090] Toincrease the speed and precision with which
the strobel 10 (or any of the strobels 10AA-10l) and the
upper 14 are positioned on the last 84, the strobel 10 or
any of 10AA-10l may be configured with a locating fea-
ture, as discussed. For example, as shown in FIG. 39,
the lasting component 17 may have notches 93F spaced
around the outer edge 91. The notches 93F may be
formed by cutting, for example. The notches 93A in the
bladder 16 may be formed by the mold portions 34A, 34B
or the mold insert 34C or may be otherwise provided. As
shown in FIGS. 36 and 38, the mold portion 34B has
continuous inner and outer ridges 94, 96 that are spaced
apart from one another, and together create the welds
W1 and W2. The outer ridge 96 has notches 98, best
shown in FIG. 38, that at least partially form the notches
93A of the polymeric bladder 16. In other embodiments
that locating features of the bladder 16 or the locating
features of the lasting component 17 may be protrusions,
apertures, printed markings, etc. In the embodiment of
the bladder 16AA shown in FIG. 6, the flange 20 has
locating features 93H that are protrusions at the outer
edge 90 of the peripheral flange 20. In other embodi-
ments, a combination of notches and protrusions, or oth-
er markings may be used. In general, the various locating
features described herein may be provided, for example,
by welding, cutting, punching, printing, dyeing, etc.
[0091] Still further, lasers could be used to align fea-
tures of the strobel 10 or any of 10AA-10I with the last
84. The strobel 10 or any of 10AA-10l could be aligned
with the perimeter of the upper 14 using a separate jig.
In some embodiments, the heel center (at the edge of
the peripheral flange) could be aligned with a feature on
the last. Additionally, in some embodiments, a pattern
could be printed on the strobel 10 or any of 10AA-10l that
can then be aligned with a pattern on the last 84. For
example, the distal side of the strobel 10 could have an
alignment pattern printed onit, as this side will be adhered
to the midsole 83 so that the printed pattern will not be
visible in the finished article of footwear. The printed
alignment pattern may also be used for alignment with
corresponding alignment features of the upper 14 in
some embodiments. In addition to promoting flexibility of
the strobel 10, 10AA-10I, etc., the weld pattern of the
inwardly-protruding bonds 70 (e.g., the pattern of the re-
sulting grooves 74 and recesses 76) may be used for
alignment with the lasting component, the last 84 and/or
the upper 14 just as a printed alignment pattern could be
used for alignment purposes. The pattern of inwardly-
protruding bonds 70 described herein, for example, could
be aligned with a laser pattern (e.g., a light pattern) on
the last 84 in the same manner as could a printed align-
ment pattern on the strobel.

[0092] The upper 14 may have locating features that
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are spaced markings, notches, protrusions, or apertures
along its lower periphery that is stitched to the strobel 10
or any of 10AA-10l. The locating features of the upper
14 have a relative spacing identical to that of the locating
features (e.g., the notches 93F) of the strobel 10 or any
of 10AA-10I. During stitching, the operator can align the
locating features of the upper 14 with those of the strobel
10. In FIG. 39, the upper 14 is shown with locating fea-
tures (e.g., markings or apertures 93B) that can be
aligned with locating features (e.g., notches 93F) of the
strobel 10 or any of 10AA-10I for this purpose. Alterna-
tively, or in addition, the last 84 can be configured with
locating features that have the same relative spacing as
the locating features of the strobel 10 or any of 10AA-
10l. As shown in FIG. 42, the locating features 93C may
be, for example, markings on or apertures in the last 84.
In another embodiment, the last 84 could have markings
that align with the weld pattern (e.g., the pattern of in-
wardly-protruding bonds 70) of the strobel 10 or any of
10AA-10I). It should be appreciated that the locating fea-
tures on the strobel 10 have a slightly different relative
spacing when the strobel 10 is in the uninflated state than
when the strobel 10 is in the inflated state. Accordingly,
the locating features on the strobel 10 may have a relative
spacing in the inflated state that is identical to the relative
spacing of the locating features on the last 84 if the strobel
10is secured to the upper 14 when in the uninflated state
and is placed on the last 84 when in the inflated state,
as described herein.

[0093] The steps of the method 200 of manufacturing
footwear including any of the strobels 10, 10AA-101 and
articles of footwear described herein, such as articles of
footwear 12, 12A, 12C, 12D, are shown in the flowchart
of FIG. 44. Portion 200A of the method 200 includes the
step 206 of providing the strobel 10, 10AA-10l, etc. Pro-
viding the strobel may include forming the strobel. In other
embodiments of the method 200, the strobel 10, 10AA-
101, etc., may be already in a formed state when provided
in step 206 (e.g., the strobel may be obtained in a formed
state under step 206). Accordingly, the entity providing
the strobel may both form the strobel and assembile it in
the footwear, or a separate entity may form the strobel
and the entity carrying out the method 200 may obtain
the formed strobel to carry out the method 200. The pro-
viding step 206 thus may or may not include forming the
strobel.

[0094] In embodiments that include forming the
strobel, step 206 may include a sub-step in which the
second polymeric sheet 30 is placed on the tensile com-
ponent 50. In other words, the tensile component 50 is
between the polymeric sheets 28, 30.

[0095] Next, the step 206 may include a sub-step in
which the first and second polymeric sheets 28, 30 are
welded together at the first and second welds W1, W2 in
the peripheral flange 20 to form the polymeric bladder 16
with the interior cavity 18, and, because the welds W1,
W2 create the ridges 38, 40, the groove 22 is formed in
the peripheral flange 20. As previously discussed, the
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welding may be radio frequency welding accomplished
when the mold portions, such as mold portions 34A, 34B
(and mold insert 34C), are closed together on the poly-
meric sheets 28, 30 and a power source 36 supplies en-
ergy creating an alternating electric field that heats the
polymeric sheets 28, 30, creating welds where the mold
portions 34A, 34B and/or mold insert 34C are applied to
the polymeric sheets 28, 30.

[0096] Separately or simultaneously with welding the
welds W1, W2, the portion 200A of the method 200 may
include a sub-step of welding the inwardly-protruding
bonds 70 by the radio frequency welding via the protru-
sions 72 of the mold insert 34C. For example, the inward-
ly-protruding bonds 70 will be provided simultaneously
with the welds W1, W2 if the mold insert 34C is positioned
in the mold cavity formed between the mold portions 34A,
34B when the mold portions 34A, 34B are closed togeth-
er.

[0097] The portion 200A of the method 200 may in-
clude a step in which one or more locating features are
provided on the strobel 10, such as notches 93A, protru-
sions 93H (see, e.g., strobel 10A) a weld pattern (e.g.,
the pattern of inwardly-protruding bonds 70) or markings
(e.g., a printed pattern of alignment lines) or apertures,
the markings or apertures both represented as locating
features 93D. In some embodiments, the locating fea-
tures may be provided during the radio frequency welding
included in step 206 of providing the strobel as described.
Alternatively, the notches 93A, protrusions 93H, or the
apertures 93D could be cut, punched, printed, welded,
or otherwise formed in a separate subsequent step.
[0098] For some of the strobels 10, 10AA, 10A, 10B,
the portion 200A of the method 200 may include a step
of cutting an aperture in the lasting component, such as
apertures 19, 19A, 19B in lasting components 17, 17A,
17B, respectively.

[0099] The portion 200A of the method 200 may in-
clude a step of placing the polymeric bladder 16, 16A,
16B at the aperture 19, 19A, 19B, respectively. The por-
tion 200A of the method 200 may include step 216, align-
ing the polymeric bladder with the lasting component,
such as by aligning one or more locating features 93A of
the polymeric bladder 16, 16A, 16B (such as notches,
protrusions, a weld pattern, a printed pattern, an aper-
ture) with one or more locating features 93G of the lasting
component 17, 17A, 17B.

[0100] Once the polymeric bladder and the lasting
component are aligned in step 216, the portion 200A of
the method 200 may proceed to step 218, and the lasting
component may be secured to the polymeric bladder,
such as at the peripheral flange 20 or at the edges 90D,
90F, 90G, as described with respect to the different em-
bodiments, such as by stitching a first series of stitches
81 through the lasting component and the polymeric blad-
der.

[0101] The method 200 of manufacturing footwear de-
picted in the flow diagram of FIG. 44 may include forming
the strobel 10 according to the portion 200A of the method
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200 of manufacturing a strobel 10 (e.g., may include
steps 206-218) and then proceed to the portion 200B of
the method 200 of manufacturing the article of footwear,
or may include only the portion 200B of the method 200
of manufacturing the article of footwear by starting with
a pre-formed strobel (e.g., beginning at step 220).
[0102] With reference to FIG. 39, locating features
(e.g., notches 93F) of the strobel 10 may be aligned with
locating features (e.g., apertures or markings 93B) of the
upper 14, and then in step 220, the strobel 10 may be
secured to the upper 14 such as by the series of stitches
82 extending through the lasting component, such as
lasting component 17 in FIG. 39. The stitches 82 are
referred to as a second series of stitches and may extend
only through the lasting component and the upper 14 in
some embodiments, such as in strobels 10, 10AA, 10A,
10B, 10C. In other embodiments, the stitches 82 may
also extend through the polymeric bladder along the
groove 22 in the peripheral flange 20 in some embodi-
ments, such as in footwear 12A, 12C, and 12D of FIGS.
29, 31, and 34.

[0103] Prior to or contemporaneously with step 220, a
protective cover layer 85 may be secured over the strobel
10 such as by stitching, as shown in FIG. 33. In an ex-
ample embodiment, the protective cover layer 85 may
be secured to the strobel 10 only at the flange 20, for
example, with stitching at or near stitching 82. The stitch-
ing may be computer stitching or may be hand stitching.
[0104] Next, the portion 200B of the method 200 may
proceed to an inflation step in which the polymeric blad-
der is inflated as shown with respect to the bladder 16 in
FIG. 41, such as by a source 99 of pressurized fluid,
which may be nitrogen, air, or another gas. The method
200B may then proceed to a sealing step, in which the
interior cavity 18 is sealed by sealing an inflation port or
other opening in the polymeric bladder to retain the fluid
in the interior cavity 18. Alternatively, if it is desired that
the polymeric bladder 16 is at ambient pressure when
the footwear 12is assembled, the portion 200B of method
200 may skip the inflating step. An ambient polymeric
bladder 16 may even be sealed by the welding of step
206, in which case the portion 200B of the method 200
may also skip the sealing step. In other embodiments,
the bladder 16 may already be inflated before the portion
200B of the method 200 begins (e.g., the bladder 16 may
already be inflated and sealed when provided under step
206).

[0105] The upper 14 with the strobel 10, 10AA, 10A,
10B, 10C, 10D, 10, 10F, 10G, 10H, or 10l stitched thereto
may then be placed on the last 84. This may be by placing
the last 84 into the opening 86 of the upper 14, or moving
the upper 14 over the last 84 so that the last 84 is in the
opening 86, as represented by FIG. 42 in which the upper
14 and strobel 10 are moved in the direction of arrow A.
In step 228, which may occur simultaneously with placing
the strobel 10 on the last 84 or may be subsequent to an
adjustment of the strobel 10 on the last 84, the one or
more locating features (e.g., notches 93A, protrusions
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93H, pattern of inwardly-protruding bonds 70, printed
alignment pattern, markings or apertures 93D) of the
strobel are aligned with corresponding one or more lo-
cating features (e.g., markings or apertures 93C) of the
last 84. There may be some predetermined tolerance
range of the locating features on the last 84, such as by
making the locating features on the last 84 larger than
those on the strobel 10 or any of 10AA-10l, so that as
long as the locating features of the strobel 10 or any of
10AA-10I1 to some extent overlap the locating features of
the last 84, the components are considered to be suffi-
ciently accurately aligned. If the locating features of the
strobel 10 or any of 10AA-10l and the last 84 are not
sufficiently aligned, however, the upper 14 with strobel
10 or any of 10AA-10l may be removed and then placed
again onto the last 84 to see if better alignment can be
achieved. If not, the strobel 10 or any of 10AA-101 and
upper 14 are considered to be outside of the assembly
tolerance range and may be recycled.

[0106] If step 228 is completed with the locating fea-
tures of the strobel 10 and the last 84 successfully
aligned, then the portion 200B of the method 200 may
proceed to step 230, and the midsole 83 may be secured
to the upper 14 and/or the strobel (such as strobel 10)
while the upper 14 and strobel 10 are on the last 84. This
is depicted in FIG. 43 by the movement of the midsole
83 in the direction of arrow B toward the strobel 10 and
the upper 14. Adhesive may be applied to the midsole
83 and or to the strobel 10 and upper 14 where they
interface with the midsole 83 to secure the midsole 83 to
the upper 14, and/or the midsole 83 may be in a heated
state that causes it to thermally bond to the strobel 10
and upper 14. In some embodiments, the assembled
components may then be heated by placing them in a
heater to activate the adhesive. An outsole or any other
components of the sole structure 80 (not shown) may
also secured to the midsole 83 or to the upper 14, and
then the method 200 is complete.

[0107] FIG. 45 shows another embodiment of a blad-
der 316 that is alike in all aspects to bladder 16 except
that inwardly-protruding bonds 70 are arranged in a dif-
ferent pattern. The bladder 316 can be secured to the
lasting component 17 of FIG. 10 in the same manner as
described with respect to bladder 16 to provide a strobel
for securement to the upper 14. The bladder 316 is
formed from first and second polymeric sheets with a
tensile component 50 disposed between the sheets in a
sealed interior cavity, and connecting inner surfaces of
the sheets, as described with respect to strobel 10. As
can be seen, some of the inwardly-protruding bonds 70
in the forefoot region are arranged parallel to one another
and perpendicular to a longitudinally-extending one of
the inwardly-protruding bonds 70. In the heel region, the
inwardly-protruding bonds 70 are arranged to diverge
from one another at an acute angle in a forward direction
from a rear of the heel region. The inwardly-protruding
bonds 70 result in a pattern of grooves 74 at the exterior
surface of the bladder 316 that may enhance flexibility
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of the bladder 316 and may be used for alignment with
the lasting component 17, the last 84, and/or the upper
as discussed herein. As shown, the inwardly-protruding
bonds 70 extend downward from the proximal surface
24 of the bladder 316. In other embodiments, the surface
identified in FIG. 45 as the proximal surface could instead
be the distal surface. For example, the bladder 316 re-
sulting from the mold assembly of FIG. 46 could be used
as aright-foot strobel with the inwardly-protruding bonds
70 extending downward from the proximal surface 24, or
as a left-foot strobel with the inwardly-protruding bonds
extending upward from the distal surface. The bladder
316 can be formed as described with respect to method
200 and can be used in the method of manufacturing
footwear in the same manner as described with respect
to bladder 316.

[0108] FIG. 46 shows a portion of a tooling assembly
134 that includes mold portion 134B and mold insert
134C. Fasteners 135 extend through openings in the
mold insert 134C and into the mold portion 134B to se-
cure the mold insert 134C to the mold portion 134B. An
additional mold portion similar to mold portion 34A is
closed together with mold portion 134B on the polymeric
sheets 28, 30, with the tensile component 50 between
the polymeric sheets 28, 30. The polymeric sheets 28,
30 and tensile component 50 are then welded by radio
frequency welding (also referred to as high frequency or
dielectric welding) or are secured by another manner of
thermal or adhesive bonding, as a power source 36 sup-
plies energy creating an alternating electric field that
heats the polymeric sheets 28, 30 where the mold por-
tions 34A, 134B or mold insert 134C are applied to the
polymeric sheets 28, 30.

[0109] In the mold assembly of FIG. 46, the ridges 94,
96 of the mold portion 134B are applied to the same sheet
as the protrusions 72 of the mold insert 134C. Accord-
ingly, the welds W1, W2 are on the same side of the
bladder 316 as are the inwardly-protruding bonds 70. Ex-
tensions 137 at the periphery of the mold portion 134B
result in triangular markings (e.g., indentations) 93G in
the flange 20 of the bladder 316. These markings can be
used as locating features when aligning the bladder 316
with the upper 14 and/or with the last 84. In some em-
bodiments, the flange 20 can be trimmed at these mark-
ings to create apertures that serve as locating features.
The mold portion 134B also includes structure 139 that
molds an inflation port into the bladder 316 that can be
sealed after inflating the bladder 316.

[0110] The following Clauses provide example config-
urations of a strobel, an article of footwear, and a method
of manufacturing disclosed herein.

[0111] Clause 1: An article of footwear comprising: a
strobel including: a polymeric bladder defining an interior
cavity and configured to retain a fluid in the interior cavity,
the polymeric bladder having a peripheral flange extend-
ing around at least a portion of a perimeter of the interior
cavity; wherein the peripheral flange defines a groove
extending along the peripheral flange; a tensile compo-
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nent disposed in the interior cavity and secured to op-
posing inner surfaces of the polymeric bladder; and a
lasting component configured to extend along the periph-
eral flange around the at least a portion of the perimeter
of the interior cavity; wherein the lasting component is
secured to the peripheral flange.

[0112] Clause 2: The article of footwear of clause 1,
further comprising: an upper; and wherein the lasting
component is secured the upper.

[0113] Clause 3: The article of footwear of clause 2,
wherein: the polymeric bladder and the lasting compo-
nent are each disposed in at least one different one of a
forefoot region, a midfoot region, and a heel region of the
article of footwear; the lasting component is secured to
the polymeric bladder by a first series of stitches extend-
ing transversely across the polymeric bladder and the
lasting component, and the lasting component; and the
polymeric bladder is secured to the upper by a second
series of stitches extending through the lasting compo-
nent and through the polymeric bladder in the groove of
the polymeric bladder.

[0114] Clause 4: The article of footwear of clause 2,
wherein the lasting component is secured to the periph-
eral flange at the groove by a series of stitches extending
through the lasting component and through the periph-
eral flange in the groove.

[0115] Clause 5: The article of footwear of clause 4,
wherein the series of stitches are a first series of stitches;
and wherein the lasting component is secured to the up-
per at a second series of stitches that extend through the
lasting component and the upper.

[0116] Clause 6: The article of footwear of clause 1,
wherein: the lasting component has an aperture; the pol-
ymeric bladder extends partially through the aperture;
and the peripheral flange abuts the lasting component
around the aperture.

[0117] Clause 7: The article of footwear of any of claus-
es 1-6, wherein: the peripheral flange has a first weld and
a second weld spaced apart from the first weld; the first
weld and the second weld extend lengthwise along the
peripheral flange, and the groove extends lengthwise
along the peripheral flange between the first weld and
the second weld; the first weld is inward of the groove;
and the second weld is outward of the groove.

[0118] Clause 8: The article of footwear of any of claus-
es 1-7, wherein the strobel has a locating feature that is
at least one of a notch in or a protrusion at an outer edge
of the peripheral flange or an outer edge of the lasting
component, an aperture in the polymeric bladder or in
the lasting component, a pattern of inwardly-protruding
bonds of the polymeric bladder, a printed pattern on the
polymeric bladder, or a marking on the polymeric bladder
or on the lasting component.

[0119] Clause 9: The article of footwear of any of claus-
es 1-8, wherein: the polymeric bladder includes a first
polymeric sheet and a second polymeric sheet; the first
polymeric sheetis bonded to the second polymeric sheet
at the peripheral flange; the tensile component includes
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afirst tensile layer, a second tensile layer, and a plurality
of tethers spanning the interior cavity from the first tensile
layer to the second tensile layer and connecting the first
tensile layer to the second tensile layer; and the first pol-
ymeric sheet is joined to the first tensile layer at a plurality
of inwardly-protruding bonds that protrude inward from
the first polymeric sheet only partially across the plurality
of tethers toward the second polymeric sheet, and the
polymeric bladder is narrowed at the inwardly-protruding
bonds.

[0120] Clause 10: The article of footwear of any of
clauses 1-9, wherein the lasting component is one of a
woven or non-woven textile, an elastomer or foam
backed with a textile layer.

[0121] Clause 11: A method of manufacturing footwear
comprising: providing a strobel formed by securing a last-
ing component to a peripheral flange of a polymeric blad-
der; wherein the polymeric bladder defines an interior
cavity and is configured to retain a fluid in the interior
cavity, and the peripheral flange extends around at least
a portion of a perimeter of the interior cavity; wherein a
tensile component is disposed in the interior cavity and
is secured to opposing inner surfaces of the polymeric
bladder; wherein the polymeric bladder has a groove that
extends along the peripheral flange; and wherein the last-
ing component is configured to extend along the periph-
eral flange around the at least a portion of the perimeter
of the interior cavity.

[0122] Clause 12: The method of clause 11, wherein
securing the lasting component to the peripheral flange
at the groove is by stitching the lasting component to the
peripheral flange by a series of stitches extending
through the lasting component and through the periph-
eral flange in the groove.

[0123] Clause 13: The method of any of clauses 11-12,
further comprising: forming the polymeric bladder with
the tensile component in the interior cavity by: placing
the tensile component on a first polymeric sheet; placing
a second polymeric sheet on the tensile component; and
welding the first and second polymeric sheets to one an-
other to define the peripheral flange and the groove.
[0124] Clause 14: The method of clause 13, wherein
welding the first and second polymeric sheets to one an-
other includes welding a first weld and a second weld
spaced apartfrom one another and extending lengthwise
along the peripheral flange, with the groove extending
lengthwise along the peripheral flange between the first
weld and the second weld.

[0125] Clause 15: The method of any of clauses 11-14,
further comprising: aligning a locating feature of the pol-
ymeric bladder with a locating feature of the lasting com-
ponent prior to securing the lasting component to the
peripheral flange of the polymeric bladder; wherein the
locating feature of the polymeric bladder is at least one
of a notch in an outer edge of the peripheral flange, a
protrusion at the outer edge of the peripheral flange, an
aperture in the polymeric bladder, a pattern of inwardly-
protruding bonds of the polymeric bladder, a printed pat-
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tern on the polymeric bladder, or a marking on the poly-
meric bladder.

[0126] Clause 16: The method of any of clauses 11-15,
further comprising: securing the lasting component to an
upper; wherein the strobel extends from a lateral side to
a medial side of the upper.

[0127] Clause 17: The method of clause 16, wherein
securing the lasting component to the upper is by stitch-
ing a perimeter of the lasting component to the upper
with a series of stitches extending through the lasting
component and the upper.

[0128] Clause 18: The method of clause 17, further
comprising: securing the lasting component to the pe-
ripheral flange by a separate series of stitches prior to
securing the lasting component to the upper.

[0129] Clause 19: The method of any of clauses 16-18,
further comprising: aligning a locating feature on at least
one of the lasting component or the polymeric bladder
with a locating feature on a last; and inserting the last
into the upper.

[0130] Clause 20: The method of clause 19, further
comprising: securing a midsole to at least one of the up-
per, the lasting component, or the polymeric bladder
while the upper, the lasting component, and polymeric
bladder are on the last.

[0131] Clause 21: A strobel for an article of footwear,
the strobel comprising: a polymeric bladder defining an
interior cavity and configured to retain a fluid in the interior
cavity, the polymeric bladder having a peripheral flange
extending around at least a portion of a perimeter of the
interior cavity; a tensile component disposed in the inte-
rior cavity and secured to opposing inner surfaces of the
polymeric bladder; wherein the peripheral flange defines
a groove extending along the peripheral flange; and a
lasting component configured to extend along the periph-
eral flange around the at least a portion of the perimeter
of the interior cavity; wherein the lasting component is
secured to the peripheral flange.

[0132] Clause 22: The strobel of clause 21, wherein
the lasting component is secured to the peripheral flange
at the groove by a series of stitches extending through
the lasting component and through the peripheral flange
in the groove.

[0133] Clause 23: The strobel of any of clauses 21-22,
wherein: the lasting component has an aperture; the pol-
ymeric bladder extends partially through the aperture;
and the peripheral flange abuts the lasting component
around the aperture.

[0134] Clause 24: The strobel of clause 23, wherein
the lasting component has a forefoot region, a heel re-
gion, and a midfoot region between the forefoot region
and the heel region, and the aperture and the polymeric
bladder extend only in one of the forefoot region and the
heel region or only in two contiguous ones of the forefoot
region, the midfoot region, and the heel region.

[0135] Clause 25: The strobel of clause 23, wherein
the lasting component has a forefoot region, a heel re-
gion, and a midfoot region between the forefoot region
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and the heel region, and the aperture and the polymeric
bladder extend in each of the forefoot region, the midfoot
region, and the heel region.

[0136] Clause 26: The strobel of clause 21, wherein
the lasting component extends across the polymeric
bladder between a medial side of the polymeric bladder
and a lateral side of the polymeric bladder.

[0137] Clause 27: The strobel of any of clauses 21-26,
wherein: the peripheral flange has a first weld and a sec-
ond weld spaced apart from the first weld; the first weld
and the second weld extend lengthwise along the periph-
eral flange, and the groove extends lengthwise along the
peripheral flange between the first weld and the second
weld; the firstweld isinward of the groove; and the second
weld is outward of the groove.

[0138] Clause 28: The strobel of clause 27, wherein:
the peripheral flange includes a first ridge protruding at
an outer surface of the peripheral flange between the first
weld and the groove; and the peripheral flange includes
a second ridge protruding at the outer surface of the pe-
ripheral flange between the second weld and the groove.
[0139] Clause 29: The strobel of any of clauses 21-28,
wherein the strobel has a locating feature that is at least
one of a notch in an outer edge of the peripheral flange
orin an outer edge of the lasting component, an aperture
in the polymeric bladder or in the lasting component, a
pattern of inwardly-protruding bonds of the polymeric
bladder, a printed pattern on the polymeric bladder, or a
marking on the polymeric bladder or on the lasting com-
ponent.

[0140] Clause 30: The strobel of any of clauses 21-29,
wherein: the polymeric bladder includes a first polymeric
sheet and a second polymeric sheet; the first polymeric
sheet is bonded to the second polymeric sheet at the
peripheral flange; the tensile component includes a first
tensile layer, a second tensile layer, and a plurality of
tethers spanning the interior cavity from the first tensile
layer to the second tensile layer and connecting the first
tensile layer to the second tensile layer; and the first pol-
ymeric sheet is joined to the first tensile layer at a plurality
of inwardly-protruding bonds that protrude inward from
the first polymeric sheet only partially across the plurality
of tethers toward the second polymeric sheet, and the
polymeric bladder is narrowed at the inwardly-protruding
bonds.

[0141] Clause 31: The strobel of clause 30, wherein
each of the inwardly-protruding bonds extends generally
straight along an outer surface of the first polymeric
sheet, and the inwardly-protruding bonds are arranged
parallel or orthogonal relative to one another at the outer
surface of the first polymeric sheet.

[0142] Clause 32: The strobel of any of clauses 21-31,
wherein the lasting component is one of a woven or non-
woven textile, an elastomer or foam backed with a textile
layer.

[0143] Clause 33: An article of footwear comprising:
an upper; a strobel including: a polymeric bladder defin-
ing an interior cavity and configured to retain a fluid in
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the interior cavity, the polymeric bladder having a periph-
eral flange extending around at least a portion of a pe-
rimeter of the interior cavity; a tensile component dis-
posed in the interior cavity and secured to opposing inner
surfaces of the polymeric bladder; wherein the peripheral
flange defines a groove extending along the peripheral
flange; a lasting component configured to extend along
the peripheral flange around the at least a portion of the
perimeter of the interior cavity; wherein the lasting com-
ponent is secured to the peripheral flange; and wherein
the lasting component is secured the upper.

[0144] Clause 34: The article of footwear of clause 33,
wherein the polymeric bladder and the lasting component
are each disposed in at least one different one of a fore-
foot region, a midfoot region, and a heel region of the
article of footwear, the lasting component is secured to
the polymeric bladder by a first series of stitches extend-
ing transversely across the polymeric bladder and the
lasting component, and the lasting component and the
polymeric bladder are secured to the upper by a second
series of stitches extending through the lasting compo-
nent and through the polymeric bladder in the groove of
the polymeric bladder.

[0145] Clause 35: The article of footwear of clause 33,
wherein the lasting component is secured to the periph-
eral flange at the groove by a series of stitches extending
through the lasting component and through the periph-
eral flange in the groove.

[0146] Clause 36: The article of footwear of clause 35,
wherein the series of stitches is a first series of stitches;
and wherein the lasting component is secured to the up-
per at a second series of stitches that extends through
the lasting component and the upper.

[0147] Clause 37: The article of footwear of clause 36,
wherein the second series of stitches extends only
through the upper and the lasting component.

[0148] Clause 38: The article of footwear of clause 36,
wherein the second series of stitches further extends
through the peripheral flange in the groove.

[0149] Clause 39: The article of footwear of clause 36,
wherein: the lasting component has an aperture; the pol-
ymeric bladder extends partially through the aperture;
and the peripheral flange abuts the lasting component
around the aperture.

[0150] Clause 40: The article of footwear of clause 39,
wherein the lasting component has a forefoot region, a
heel region, and a midfoot region between the forefoot
region and the heel region, and the aperture and the pol-
ymeric bladder extend only in one of the forefoot region
and the heel region or only in two contiguous ones of the
forefoot region, the midfoot region, and the heel region.
[0151] Clause 41: The article of footwear of clause 39,
wherein the lasting component has a forefoot region, a
heel region, and a midfoot region between the forefoot
region and the heel region, and the aperture and the pol-
ymeric bladder extend in each of the forefoot region, the
midfoot region, and the heel region.

[0152] Clause 42: The article of footwear of clause 43,
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wherein the lasting component extends across the poly-
meric bladder between a medial side of the polymeric
bladder and a lateral side of the polymeric bladder.
[0153] Clause 43: The article of footwear of clause 42,
wherein the lasting component overlays the polymeric
bladder.

[0154] Clause 44: The article of footwear of any of
clauses 33-43, wherein: the peripheral flange has a first
weld and a second weld spaced apart from the first weld;
the first weld and the second weld extend lengthwise
along the peripheral flange, and the groove extends
lengthwise along the peripheral flange between the first
weld and the second weld; the first weld is inward of the
groove; and the second weld is outward of the groove.
[0155] Clause 45: The article of footwear of clause 44,
wherein: the peripheral flange includes a first ridge pro-
truding at an outer surface of the peripheral flange be-
tween the first weld and the groove; and the peripheral
flange includes a second ridge protruding at the outer
surface ofthe peripheral flange between the second weld
and the groove.

[0156] Clause 46: The article of footwear of any of
clauses 33-45, wherein the strobel has a locating feature
that is at least one of a notch in an outer edge of the
peripheral flange or in an outer edge of the lasting com-
ponent, an aperture in the polymeric bladder or in the
lasting component, a pattern of inwardly-protruding
bonds of the polymeric bladder, a printed pattern on the
polymeric bladder, or a marking on the polymeric bladder
or on the lasting component.

[0157] Clause 47: The article of footwear of any of
clauses 33-46, wherein: the polymeric bladder includes
afirst polymeric sheet and a second polymeric sheet; the
first polymeric sheet is bonded to the second polymeric
sheet at the peripheral flange; the tensile component in-
cludes a first tensile layer, a second tensile layer, and a
plurality of tethers spanning the interior cavity from the
first tensile layer to the second tensile layer and connect-
ing the first tensile layer to the second tensile layer; and
the first polymeric sheet is joined to the first tensile layer
at a plurality of inwardly-protruding bonds that protrude
inward from the first polymeric sheet only partially across
the plurality of tethers toward the second polymeric
sheet, and the polymeric bladder is narrowed at the in-
wardly-protruding bonds.

[0158] Clause 48: The article of footwear of clause 47,
wherein each of the inwardly-protruding bonds extends
generally straight along an outer surface of the first pol-
ymeric sheet, and the inwardly-protruding bonds are ar-
ranged parallel or orthogonal relative to one another at
the outer surface of the first polymeric sheet.

[0159] Clause 49: The article of footwear of any of
clauses 33-48, wherein the lasting component is one of
a woven or non-woven textile, an elastomer or foam
backed with a textile layer.

[0160] Clause 50: The article of footwear of any of
clauses 33-49, further comprising: a midsole secured to
at least one of the upper, the lasting component, or the
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polymeric bladder.

[0161] Clause 51: Amethod of manufacturing footwear
comprising: forming a strobel by securing a lasting com-
ponent to a peripheral flange of a polymeric bladder;
wherein the polymeric bladder defines an interior cavity
and is configured to retain a fluid in the interior cavity,
and the peripheral flange extends around at least a por-
tion of a perimeter of the interior cavity; wherein a tensile
component is disposed in the interior cavity and is se-
cured to opposing inner surfaces of the polymeric blad-
der; wherein the polymeric bladder has a groove that
extends along the peripheralflange; and wherein the last-
ing component is configured to extend along the periph-
eral flange around the at least a portion of the perimeter
of the interior cavity.

[0162] Clause 52: The method of clause 51, wherein
securing the lasting component to the peripheral flange
at the groove is by stitching the lasting component to the
peripheral flange by a series of stitches extending
through the lasting component and through the periph-
eral flange in the groove.

[0163] Clause 53: The method of clause 51, further
comprising: prior to securing the lasting component to
the peripheral flange, placing the polymeric bladder at
an aperture in the lasting component so that the poly-
meric bladder extends partially through the aperture and
the peripheral flange abuts the lasting component around
the aperture.

[0164] Clause 54: The method of clause 53, further
comprising: prior to placing the polymeric bladder at the
aperture in the lasting component, cutting the aperture
in the lasting component.

[0165] Clause 55: The method of any of clauses 51-54,
further comprising: manufacturing the polymeric bladder
with the tensile component in the interior cavity by: plac-
ing the tensile component on afirst polymeric sheet; plac-
ing a second polymeric sheet on the tensile component;
and welding the first and second polymeric sheets to one
another to define the peripheral flange and the groove.

[0166] Clause 56: The method of clause 55, wherein
welding the first and second polymeric sheets to one an-
other includes welding a first weld and a second weld
spaced apart from one another and extending lengthwise
along the peripheral flange, with the groove extending
lengthwise along the peripheral flange between the first
weld and the second weld.

[0167] Clause 57: The method of any of clauses 51-56,
further comprising: aligning a locating feature of the pol-
ymeric bladder with a locating feature of the lasting com-
ponent prior to securing the lasting component to the
peripheral flange of the polymeric bladder; wherein the
locating feature of the polymeric bladder is at least one
of a notch in an outer edge of the peripheral flange, an
aperture in the polymeric bladder, or a marking on the
polymeric bladder.

[0168] Clause 58: The method of any of clauses 51-57,
wherein securing the lasting component to the peripheral
flange of the polymeric bladder occurs with the polymeric



37 EP 4 193 869 A1 38

bladder in an uninflated state.

[0169] Clause 59: A method of manufacturing footwear
comprising: securing a lasting component to an upper;
wherein the lasting component is secured to a peripheral
flange of a polymeric bladder, the lasting component and
the polymeric bladder together forming a strobel that ex-
tends from a lateral side to a medial side of the upper;
wherein the polymeric bladder defines an interior cavity
and is configured to retain a fluid in the interior cavity,
and the peripheral flange extends around at least a por-
tion of a perimeter of the interior cavity; wherein a tensile
component is disposed in the interior cavity and is se-
cured to opposing inner surfaces of the polymeric blad-
der; wherein the peripheral flange has a groove extend-
ing along the peripheral flange; and wherein the lasting
component is configured to extend along the peripheral
flange around the at least a portion of the perimeter of
the interior cavity.

[0170] Clause 60: The method of clause 59, wherein
securing the lasting component to the upper is by stitch-
ing a perimeter of the lasting component to the upper
with a series of stitches extending through the lasting
component and the upper.

[0171] Clause 61: The method of clause 60, wherein
the series of stitches further extends through the periph-
eral flange in the groove.

[0172] Clause 62: The method of clause 60, further
comprising: securing the lasting component to the pe-
ripheral flange by a separate series of stitches prior to
securing the lasting component to the upper.

[0173] Clause 63: The method of any of clauses 60-62,
wherein the polymeric bladder is in an uninflated state
when the lasting component is stitched to the upper, and
further comprising: inflating the polymeric bladder after
the lasting component is stitched to the upper; and seal-
ing the interior cavity after inflating the interior cavity.
[0174] Clause 64: The method of clause 63, further
comprising: after sealing the interior cavity, inserting a
last into the upper.

[0175] Clause 65: The method of clause 64, further
comprising: aligning a locating feature on at least one of
the lasting component or the polymeric bladder with a
locating feature on the last.

[0176] Clause 66: The method of clause 64, further
comprising: securing a midsole to at least one of the up-
per, the lasting component, or the polymeric bladder
while the upper, the lasting component, and polymeric
bladder are on the last.

[0177] Clause 67: The method of clause 66, wherein
securing the midsole to at least one of the upper, the
lasting component, or the polymeric bladder is by one or
more of stitching, thermal bonding, adhesive bonding.
[0178] To assist and clarify the description of various
embodiments, various terms are defined herein. Unless
otherwise indicated, the following definitions apply
throughout this specification (including the claims). Ad-
ditionally, all references referred to are incorporated
herein in their entirety.
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[0179] An "article of footwear", a "footwear article of
manufacture", and "footwear" may be considered to be
both a machine and a manufacture. Assembled, ready
to wear footwear articles (e.g., shoes, sandals, boots,
etc.), as well as discrete components of footwear articles
(such as a midsole, an outsole, an upper component,
etc.) prior to final assembly into ready to wear footwear
articles, are considered and alternatively referred to here-
in in either the singular or plural as "article(s) of footwear"
or "footwear".

[0180] "A", "an","the","atleastone",and "one ormore"
are used interchangeably to indicate that at least one of
the items is present. A plurality of such items may be
present unless the context clearly indicates otherwise.
All numerical values of parameters (e.g., of quantities or
conditions) in this specification, unless otherwise indicat-
ed expressly or clearly in view of the context, including
the appended claims, are to be understood as being mod-
ified in all instances by the term "about" whether or not
"about" actually appears before the numerical value.
"About" indicates that the stated numerical value allows
some slight imprecision (with some approach to exact-
ness in the value; approximately or reasonably close to
the value; nearly). If the imprecision provided by "about"
is not otherwise understood in the art with this ordinary
meaning, then "about" as used herein indicates at least
variations that may arise from ordinary methods of meas-
uring and using such parameters. In addition, a disclo-
sure of a range is to be understood as specifically dis-
closing all values and further divided ranges within the
range.

[0181] The terms "comprising", "including”, and "hav-
ing" are inclusive and therefore specify the presence of
stated features, steps, operations, elements, or compo-
nents, but do not preclude the presence or addition of
one or more other features, steps, operations, elements,
or components. Orders of steps, processes, and opera-
tions may be altered when possible, and additional or
alternative steps may be employed. As used in this spec-
ification, the term "or" includes any one and all combina-
tions of the associated listed items. The term "any of" is
understood to include any possible combination of refer-
enced items, including "any one of" the referenced items.
The term "any of" is understood to include any possible
combination of referenced claims of the appended
claims, including "any one of" the referenced claims.
[0182] For consistency and convenience, directional
adjectives may be employed throughout this detailed de-
scription corresponding to the illustrated embodiments.
Those having ordinary skill in the art will recognize that
terms such as "above", "below", "upward", "downward",
"top", "bottom", etc., may be used descriptively relative
to the figures, without representing limitations on the
scope of the invention, as defined by the claims.

[0183] The term "longitudinal" refers to a direction ex-
tending a length of a component. For example, a longi-
tudinal direction of an article of footwear extends between
a forefoot region and a heel region of the article of foot-
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wear. The term "forward" or "anterior" is used to refer to
the general direction from a heel region toward a forefoot
region, and the term "rearward" or "posterior” is used to
refer to the opposite direction, i.e., the direction from the
forefoot region toward the heel region. In some cases, a
component may be identified with a longitudinal axis as
well as a forward and rearward longitudinal direction
along that axis. The longitudinal direction or axis may
also be referred to as an anterior-posterior direction or
axis.

[0184] The term "transverse" refers to a direction ex-
tending a width of a component. For example, a trans-
verse direction of an article of footwear extends between
a lateral side and a medial side of the article of footwear.
The transverse direction or axis may also be referred to
as a lateral direction or axis or a mediolateral direction
or axis.

[0185] Theterm "vertical" refersto adirectiongenerally
perpendicular to both the lateral and longitudinal direc-
tions. For example, in cases where a sole structure is
planted flat on a ground surface, the vertical direction
may extend from the ground surface upward. It will be
understood that each of these directional adjectives may
be applied to individual components of a sole structure.
The term "upward" or "upwards" refers to the vertical di-
rection pointing towards a top of the component, which
may include an instep, a fastening region and/or a throat
of an upper. The term "downward" or "downwards" refers
to the vertical direction pointing opposite the upwards
direction, toward the bottom of a component and may
generally point towards the bottom of a sole structure of
an article of footwear.

[0186] The "interior" of an article of footwear, such as
a shoe, refers to portions at the space that is occupied
by a wearer’s foot when the article of footwear is worn.
The "inner side" of a component refers to the side or
surface of the component that is (or will be) oriented to-
ward the interior of the component or article of footwear
in an assembled article of footwear. The "outer side" or
"exterior" of a component refers to the side or surface of
the component that is (or will be) oriented away from the
interior of the article of footwear in an assembled article
of footwear. In some cases, other components may be
between the inner side of a component and the interior
in the assembled article of footwear. Similarly, other com-
ponents may be between an outer side of a component
and the space external to the assembled article of foot-
wear. Further, the terms "inward" and "inwardly" refer to
the direction toward the interior of the component or ar-
ticle of footwear, such as a shoe, and the terms "outward"
and "outwardly" refer to the direction toward the exterior
of the component or article of footwear, such as the shoe.
In addition, the term "proximal" refers to a direction that
is nearer a center of a footwear component or is closer
toward a foot when the foot is inserted in the article of
footwear asitis worn by a user. Likewise, the term "distal"
refers to a relative position that is further away from a
center of the footwear component or is further from a foot
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when the foot is inserted in the article of footwear as it is
worn by a user. Thus, the terms proximal and distal may
be understood to provide generally opposing terms to
describe relative spatial positions.

[0187] While various embodiments have been de-
scribed, the description is intended to be exemplary, rath-
er than limiting and it will be apparent to those of ordinary
skill in the art that many more embodiments and imple-
mentations are possible that are within the scope of the
embodiments. Any feature of any embodiment may be
used in combination with or substituted for any other fea-
ture or element in any other embodiment unless specif-
ically restricted. Accordingly, the embodiments are not
to be restricted except in light of the attached claims and
their equivalents. Also, various modifications and chang-
es may be made within the scope of the attached claims.
[0188] While several modes for carrying out the many
aspects of the present teachings have been described
in detail, those familiar with the art to which these teach-
ings relate will recognize various alternative aspects for
practicing the present teachings that are within the scope
of the appended claims. Itis intended that all matter con-
tained in the above description or shown in the accom-
panying drawings shall be interpreted as illustrative and
exemplary of the entire range of alternative embodiments
that an ordinarily skilled artisan would recognize as im-
plied by, structurally and/or functionally equivalent to, or
otherwise rendered obvious based upon the included
content, and not as limited solely to those explicitly de-
picted and/or described embodiments.

[0189] The invention also refers to the following items:

Item 1. An article of footwear comprising:
a strobel including:

a polymeric bladder defining an interior cavity
and configured to retain a fluid in the interior cav-
ity, the polymeric bladder having a peripheral
flange extending around at least a portion of a
perimeter of the interior cavity; wherein the pe-
ripheral flange defines a groove extending along
the peripheral flange;

atensile component disposed in the interior cav-
ity and secured to opposing inner surfaces of
the polymeric bladder; and

a lasting component configured to extend along
the peripheral flange around the at least a por-
tion of the perimeter of the interior cavity; where-
in the lasting component is secured to the pe-
ripheral flange.

Item 2. The article of footwear of item 1, further com-
prising:

an upper; and wherein the lasting component is se-
cured the upper.

Item 3. The article of footwear of item 2, wherein:
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the polymeric bladder and the lasting compo-
nent are each disposed in at least one different
one of a forefoot region, a midfoot region, and
a heel region of the article of footwear;

the lasting component is secured to the poly-
meric bladder by afirst series of stitches extend-
ing transversely across the polymeric bladder
and the lasting component, and the lasting com-
ponent; and

the polymeric bladder is secured to the upper
by a second series of stitches extending through
the lasting component and through the polymer-
ic bladder in the groove of the polymeric bladder.

Item 4. The article of footwear of item 2, wherein the
lasting componentis secured to the peripheral flange
at the groove by a series of stitches extending
through the lasting component and through the pe-
ripheral flange in the groove.

Item 5. The article of footwear of item 4, wherein:

the series of stitches is a first series of stitches;
and

the lasting component is secured to the upper
at a second series of stitches that extends
through the lasting component and the upper.

Item 6. The article of footwear of item 1, wherein:

the lasting component has an aperture;

the polymeric bladder extends partially through
the aperture; and

the peripheral flange abuts the lasting compo-
nent around the aperture.

Iltem 7. The article of footwear of any of items 1-6,
wherein:

the peripheral flange has a first weld and a sec-
ond weld spaced apart from the first weld;

the first weld and the second weld extend length-
wise along the peripheral flange, and the groove
extends lengthwise along the peripheral flange
between the first weld and the second weld;
the first weld is inward of the groove; and

the second weld is outward of the groove.

Iltem 8. The article of footwear of any of items 1-7,
wherein the strobel has a locating feature that is at
least one of a notch in or a protrusion at an outer
edge of the peripheral flange or an outer edge of the
lasting component, an aperture in the polymeric
bladder or in the lasting component, a pattern of in-
wardly-protruding bonds of the polymeric bladder, a
printed pattern on the polymeric bladder, or a mark-
ing on the polymeric bladder or on the lasting com-
ponent.

10

15

20

25

30

35

40

45

50

55

22

Item 9. The article of footwear of any of items 1-8,
wherein:

the polymeric bladder includes a first polymeric
sheet and a second polymeric sheet;

the first polymeric sheetis bonded to the second
polymeric sheet at the peripheral flange;

the tensile componentincludes afirst tensile lay-
er, a second tensile layer, and a plurality of teth-
ers spanning the interior cavity from the first ten-
sile layer to the second tensile layer and con-
necting the first tensile layer to the second ten-
sile layer; and

the first polymeric sheet is joined to the first ten-
sile layer at a plurality of inwardly-protruding
bonds that protrude inward from the first poly-
meric sheet only partially across the plurality of
tethers toward the second polymeric sheet, and
the polymeric bladder is narrowed at the inward-
ly-protruding bonds.

Item 10. The article of footwear of any of items 1-9,
wherein the lasting component is one of a woven or
non-woven textile, an elastomer or foam backed with
a textile layer.

Item 11. A method of manufacturing footwear com-
prising:

providing a strobel formed by securing a lasting
component to a peripheral flange of a polymeric
bladder; wherein the polymeric bladder defines
an interior cavity and is configured to retain a
fluid in the interior cavity, and the peripheral
flange extends around at least a portion of a pe-
rimeter of the interior cavity;

wherein a tensile component is disposed in the
interior cavity and is secured to opposing inner
surfaces of the polymeric bladder;

wherein the polymeric bladder has a groove that
extends along the peripheral flange; and
wherein the lasting component is configured to
extend along the peripheral flange around the
at least a portion of the perimeter of the interior
cavity.

Iltem 12. The method of item 11, wherein securing
the lasting component to the peripheral flange at the
groove is by stitching the lasting component to the
peripheral flange by a series of stitches extending
through the lasting component and through the pe-
ripheral flange in the groove.

Item 13. The method of any of items 11-12, further
comprising:

forming the polymeric bladder with the tensile com-
ponent in the interior cavity by:
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placing the tensile component on a first polymer-
ic sheet;

placing a second polymeric sheet on the tensile
component; and

welding the first and second polymeric sheets
to one another to define the peripheral flange
and the groove.

Iltem 14. The method of item 13, wherein welding the
first and second polymeric sheets to one another in-
cludes welding afirst weld and a second weld spaced
apart from one another and extending lengthwise
along the peripheral flange, with the groove extend-
ing lengthwise along the peripheral flange between
the first weld and the second weld.

Iltem 15. The method of any of items 11-14, further
comprising:

aligning a locating feature of the polymeric blad-
der with a locating feature of the lasting compo-
nent prior to securing the lasting component to
the peripheral flange of the polymeric bladder;

wherein the locating feature of the polymeric
bladder is at least one of a notch in an outer
edge of the peripheral flange, a protrusion at the
outer edge of the peripheral flange, an aperture
in the polymeric bladder, a pattern of inwardly-
protruding bonds of the polymeric bladder, a
printed pattern on the polymeric bladder, or a
marking on the polymeric bladder.

Item 16. The method of any of items 11-15, further
comprising:

securing the lasting component to an upper; wherein
the strobel extends from a lateral side to a medial
side of the upper.

Iltem 17. The method of item 16, wherein securing
the lasting component to the upper is by stitching a
perimeter of the lasting component to the upper with
a series of stitches extending through the lasting
component and the upper.

Item 18. The method of item 17, further comprising:
securing the lasting component to the peripheral
flange by a separate series of stitches prior to secur-
ing the lasting component to the upper.

Iltem 19. The method of any of items 16-18, further
comprising:

aligning a locating feature on at least one of the
lasting component or the polymeric bladder with
a locating feature on a last; and
inserting the last into the upper.

Iltem 20. The method of item 19, further comprising:
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securing a midsole to at least one of the upper, the
lasting component, or the polymeric bladder while
the upper, the lasting component, and polymeric
bladder are on the last.

Claims

An article of footwear (12; 12A; 12C; 12D; 12E) com-
prising:

an upper (14); and
a strobel (10; 10A to 10H) including:

apolymericbladder (16; 16A to 161) defining
an interior cavity (18) and configured to re-
tain a fluid in the interior cavity (18), the pol-
ymeric bladder (16; 16A to 161) having a pe-
ripheral flange (20) extending around at
least a portion of a perimeter of the interior
cavity (18);

a tensile component (50) disposed in the
interior cavity (18) and secured to opposing
inner surfaces of the polymeric bladder (16;
16A to 161); wherein the peripheral flange
(20) defines a groove (22) extending along
the peripheral flange (20); and

a lasting component (17; 17A to 17H) con-
figured to extend along the peripheral flange
(20) around the at least a portion of the pe-
rimeter of the interior cavity (18);

wherein

the lasting component (17; 17A to 17H) is se-
cured to the peripheral flange (20) at the groove
(22) by a first series of stitches (81) extending
through the lasting component (17; 17A to 17H)
and through the peripheral flange (20) in the
groove (22);

the lasting component (17; 17A to 17H) is se-
cured to the upper (14) at a second series of
stitches (82) that extends through the lasting
component (17; 17A to 17H) and the upper (14);
and

either:

the polymeric bladder (16; 16A to 161) and
the lasting component (17; 17Ato 17H) are
each disposed in at least one different one
of a forefoot region (25), a midfoot region
(27), and a heel region (29) of the article of
footwear (12; 12A; 12C; 12D; 12E), or

the lasting component (17; 17A; 17B) has
an aperture (19, 19A, 19B), the polymeric
bladder (16; 16A; 16B) extends partially
through the aperture (19, 19A, 19B), and
the peripheral flange (20) abuts the lasting
component (17; 17A; 17B) around the ap-
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erture (19, 19A, 19B), the lasting compo-
nent (17; 17A; 17B) has a forefoot region
(25), aheelregion (29), and a midfootregion
(27) between the forefoot region (25) and
the heel region (29), and the aperture (19,
19A, 19B) and the polymeric bladder (16;
16A; 16B) extend only in one of the forefoot
region (25) and the heel region (29) or only
in two contiguous ones of the forefoot region
(25), the midfoot region (27), and the heel
region (29).

The article of footwear of claim 1, wherein the lasting
component (17; 17A to 17H) extends across the pol-
ymeric bladder (16; 16A to 16l) between a medial
side (31) of the polymeric bladder (16; 16A to 16l)
and a lateral side (33) of the polymeric bladder (16;
16A to 161).

The article of footwear of claim 2, wherein the lasting
component (17; 17A to 17H) overlays the polymeric
bladder (16; 16A to 16l).

The article of footwear (12; 12A; 12C; 12D; 12E) of
any of the preceding claims, wherein:

the peripheral flange (20) has a first weld (W1)
and a second weld (W2) spaced apart from the
first weld (W1);

the first weld (W1) and the second weld (W2)
extend lengthwise along the peripheral flange
(20), and the groove (22) extends lengthwise
along the peripheral flange (20) between the first
weld (W1) and the second weld (W2);

the first weld (W1) is inward of the groove (22);
and

the second weld (W2) is outward of the groove
(22).

The article of footwear of claim 4, wherein:

the peripheral flange (20) includes a first ridge
(38) protruding at an outer surface (26) of the
peripheral flange (20) between the first weld
(W1) and the groove (22); and

the peripheral flange (20) includes a second
ridge (40) protruding at the outer surface (26) of
the peripheral flange (20) between the second
weld (W2) and the groove (22).

The article of footwear (12; 12A; 12C; 12D; 12E) of
any of the preceding claims, wherein the strobel (10;
10A to 10H) has a locating feature that is at least
one ofanotch (93A)in an outer edge of the peripheral
flange (20) or an outer edge of the lasting component
(17; 17A to 17H), an aperture (93D) in the polymeric
bladder (16; 16A to 16l), an additional aperture in
the lasting component (17; 17A to 17H), a pattern of
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inwardly-protruding bonds (70) of the polymeric
bladder (16; 16A to 16l), a printed pattern on the
polymeric bladder (16; 16A to 161), or a marking on
the polymeric bladder (16; 16A to 16l) or on the last-
ing component (17; 17A to 17H).

The article of footwear (12; 12A; 12C; 12D; 12E) of
any of the preceding claims, wherein:

the polymeric bladder (16; 16A to 16l) includes
a first polymeric sheet (28) and a second poly-
meric sheet (30);

the first polymeric sheet (28) is bonded to the
second polymeric sheet (30) at the peripheral
flange (20);

the tensile component (50) includes a first ten-
sile layer (56), a second tensile layer (58), and
a plurality of tethers (60) spanning the interior
cavity (18) from the first tensile layer (56) to the
second tensile layer (58) and connecting the first
tensile layer (56) to the second tensile layer (58);
and

the first polymeric sheet (28) is joined to the first
tensile layer (56) at a plurality of inwardly-pro-
truding bonds (70) that protrude inward from the
first polymeric sheet (28) only partially across
the plurality of tethers (60) toward the second
polymeric sheet (30), and the polymeric bladder
(16; 16A to 161) is narrowed at the inwardly-pro-
truding bonds (70).

The article of footwear of claim 7, wherein each of
the inwardly-protruding bonds (70) extends gener-
ally straight along an outer surface of the polymeric
bladder (16; 16A to 16l).

The article of footwear of any of claims 7-8, wherein
the inwardly protruding bonds (70) are arranged par-
allel or orthogonal relative to one another at the outer
surface of the polymeric bladder (16; 16A to 16l).

The article of footwear of any of the preceding claims,
further comprising:

a midsole (83) secured to at least one of the upper
(14), the lasting component (17; 17A to 17H), or the
polymeric bladder (16; 16A to 16l).

The article of footwear of any of the preceding claims,
wherein the second series of stitches (82) extends
only through the upper (14) and the lasting compo-
nent (17; 17A to 17H).

The article of footwear of any of the preceding claims,
wherein the second series of stitches (82) further
extends through the peripheral flange (20) in the
groove (22).

The article of footwear (12; 12A; 12C; 12D; 12E) of
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any of the preceding claims, wherein the lasting com-
ponent (17; 17A to 17H) is one of a woven or non-
woven textile, an elastomer or foam backed with a
textile layer.

A method of manufacturing the article of footwear
(12; 12A; 12C; 12D; 12E) of any of the preceding
claims, the method including

forming the strobel (10; 10A; 10B) by:

cutting the aperture (19, 19A, 19B) in the lasting
component (17; 17A; 17B);

placing the polymeric bladder (16; 16A; 16B) at
the aperture (19, 19A, 19B) in the lasting com-
ponent (17; 17A; 17B) so that the polymeric
bladder (16; 16A; 16B) extends partially through
the aperture (19, 19A, 19B) and the peripheral
flange (20) of the polymeric bladder (16, 16A,
16B) abuts the lasting component(17; 17A;17B)
around the aperture (19, 19A, 19B); and

after placing the polymeric bladder (16, 16A,
16B) at the aperture (19, 19A, 19B), securing
the lasting component (17; 17A; 17B) to the pe-
ripheral flange (20) of the polymeric bladder (16;
16A; 16B).

The method of manufacturing the article of footwear
of claim 14, further comprising:

manufacturing the polymeric bladder (16; 16A to 161)
with the tensile component (50) in the interior cavity
(18) by:

placing the tensile component (50) on a first pol-
ymeric sheet (28);

placing a second polymeric sheet (30) on the
tensile component (50); and

welding the first and second polymeric sheets
(30) to one another to define the peripheral
flange (20) and the groove (22).
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